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Discover the power. convenience and ; 
economy of the Video Slide. 


Sony announces the means to a perfect presentation. 


All it took was a combination of the power and 
convenience of video with the economies of slides. 


That’s how Sony invented the ProMavica™ Still 
Image System. 


It easily captures, stores and retrieves still images, 
instantly, whether you are using the ProMavica 
camera, your favorite computer software or even a 
video camera. 


The secret is the Mavipak™ diskette, a slide-sized 
floppy which holds up to 50 images (and audio too!) 
and unlike slides is reusable time after time. 


Then play the still image on any color TV, monitor 
or video projector using a ProMavica deck or portable 
recorder player. 


It’s easy, fast, sensational and affordable. 


It's part of a growing line of Still Image products 
from Sony that gives you all of this and even lets 
you print the image anywhere in the world—at the 
touch of a button. 


SO Call Sony Still Image Systems on 1-800-222-0878 
for full information about the ProMavica solution. 


And stop searching. 
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EVERYTHING COMES TOGETHER WITH PROMAVICA 
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we redrew the screen. 


€ 
Five, ten, twenty sec- operation, and includes 

onds. As a design profes- : drivers for every major 

sional, you can't afford to graphics application. 

wait that long forasimple drawn instantly on a PC like More design engineers 

redraw. The creative process yours at 80,000 clipped choose a Vermont Micro- 

suffers and productive time — vectors per second. Cobra systems graphics processor 

is lost. Cobra;” new from offers 1024 x 800 resolution, than any other. If you're not 

Vermont Microsystems, gets 16 to 256 simultaneous already drawing on our 

you up to speed. Fast. colors from a palette of up experience, Cobra is the fast- 


The image above was _ to16.7 million, single screen est place to start. 


Cobra 


Graphics at the speed of sight 


. ¥ A Vermont 


Corporate Offices: 11 Tigan Street, Winooski, VT 05404: (802) 655-2860 
Field Offices: Atlanta: (404) 980-6646 Boston: (617) 239-8222 Chicago: (312) 751-3497 Dallas: (214) 991-5594 
Santa Ana: (714) 241-9228 Santa Clara: (408) 748-9888 London, England: (44) 488-84771 
Reseller inquiries welcome. Cobra is a trademark of Vermont Microsystems Inc. AutoCAD is a trademark of Autodesk Inc. 
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COVER: “Bertoldi’s Place,”’ 

created by Intergraph 

(Huntsville, AL) graphic artist 

Bob Bertoldi, was com- 

§ posed on the InterAct sys- 
tem in a 2D design file with 

the illusion of 3D effects. 


FOCUS: Extending the A-E-C Database 


38 Opening 

the Black Box 
Architects and facilities 
managers are maximizing 
CADD profits by extending 
the design database. 

By Laura Lang 


Merging Graphics 

& Data on a Desktop 
PCs are bringing computer- 
aided facilities-management 
systems into firms that once 
thought they couldn’t afford 
automated FM. 
By Eric Teicholz 


62. Paint Systems 

Thanks to the increased 
graphics power and color 
capabilities of the PC, paint 
programs aren’t limited to 
the artistic niche. 

By Barbara Robertson 


When One 

is Better than Two 
Integrated databases for 
plant engineering. 
By Michael J. McLean 


The Vanishing Vector 

Although there’s still a 
market for a few vector 
applications, it won’t be long 
until they’re completely 
replaced by the more 
versatile and colorful raster. 
By Arielle Emmett 


Architectural 
Animation 


Piecing together an afford- 
able yet sophisticated com- 
puter animation system 
without relying on propri- 
etary hardware or bundled 
deals. 

By Rik Jadrnicek 
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Clay tablet containing early medical remedies. 
The University Museum, University of Pennsylvania. Neg. #55887. 
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@)NUMONICS 


re " 


Finally, a tablet to take you into the modern age of digitizing technology—the Numonics Series 2000 
digitizing tablet. Available in sizes from 6” x 6" to 44” x 60”, it redefines the state of the art, offering 
0.001” resolution, superior accuracy, and unsurpassed reliability, all at a very competitive price. Available 
with pen stylus, 1-, 4-, and 16-button cursors, it can make your current tablet seem like ancient history. 


(2) NUMONICS 


The red hot computer peripheral company. 


101 Commerce Drive, Montgomeryville, PA 18936, Toll-free: 1-800-247-4517. In PA, call collect: 215-362-2766 
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Graphics & the 
Database 


: n an industry where a year’s time can encompass dramatic advances 
in technology, we tend to forget that computer graphics applica- 
tions are relatively wet behind the ears—especially when compared 
to more routine data-processing applications. Indeed, some alphanu- 
meric databases still being maintained and updated today were ini- 
tially set up before the days of interactive graphics. Depending on 
your perspective, this fact creates a problem or an opportunity. 


If you were launching an architectural practice or implementing a 
facilities management system today, you’d have no problem linking 
alphanumeric data to graphics in a flexible, productive way. As this 
issue’s Focus reveals, today’s A-E-C systems anticipate the need to 
append volumes of routine data to architectural graphics. Thanks to 
such systems, the tasks of managing, updating, and renovating build- 
ings can be handled without redundancy or regeneration of data. 


But what if you’re saddled with an older database that has been 
created without the benefit of attribute data integrated with graph- 
ics? Your situation is quite a bit stickier, but it is being addressed by 
vendors. As Laura Lang shows in “Opening the Black Box,” de- 
velopers of host-based systems have in many cases created links with 
standard database management systems. This integration can gener- 
ally help users establish a graphics-and-data management system 
without starting over. 


And as Eric Teicholz updates us in ““Merging Graphics & Data ona 
Desktop,” the same convenience is starting to come to the world of 
PC-based systems. Thanks in large part to the open architecture of 
the environment and the innovation of an active third-party software 
development community, PC users are able to implement systems in 
which graphics and alphanumeric data can be linked in flexible, effi- 
cient databases. 


In a way it’s unfortunate that the first computers were not 
equipped to handle graphics. As we know today, visual representa- 
tions of electronic information provide an intuitive interface to con- 
ceptual complexities, and it would have been nice if we had always 
approached information management graphically. 


For a number of reasons, of course, this is not the way it happened. 
The good news, though, is that all’s not lost—vendors are beginning 
to give us ways to bring yesterday’s systems into the age of graphics. 


Tom McMillan 
Editor 


COMPUTER GRAPHICS WORLD APRIL 1988 


hen your business needs Z 
graphics, but your graphics 
system needs a boost—turn | 
it up! With a graphics 
processor from Logic Sciences, 
you have the ability. 


Capability. 
A graphics processor from Logic 
Sciences accelerates the conversion of 
graphics data from vector to raster form. 
Unleashes the full graphics capabilities of 
today’s sophisticated printers and plotters. 
And improves the productivity of your 
host computer. 


Flexibility. 


Choose from a family of solutions. Need 
business graphics? Try the Turbograph® 300 
add-in board or desktop unit. (The Series II 
model allows up to seven host computers to 
share the same printer/plotter. And the most 
recent addition, the Series III, has a built-in 
IBM * 3274 cluster protocol converter.) 

Or, for more demanding CAD/CAM 

applications, try the Turbograph 700. And 

when you need to process huge amounts of 
graphics data, the HSR®-11B is available with 
an optional disk storage system. 


Compatibility. 

Logic Sciences products are compatible with % 

industry-standard command languages, _4@ 

providing immediate interface to hundreds of © 
application packages. And because Logic 

Sciences processors are operable in a variety ¢ 

of hardware environments, and are upwardly 

compatible, your initial hardware and software 

investments are protected. 


Excellerate your graphic ability. Contact the ¢ 
company that has specialized in raster 
graphics since 1972—Logic Sciences. 
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4D: 3D in motion. 


How companies like yours are using 


Wren your design lives in the com- 

puter, where you can move it, change 
it, test it and analyze it quickly, you’re 
ready for dramatic cuts in time to 
market. 4D simulation yields better 
products in far less time. 

If 4D seemed costly and impracti- 
cal last ime you looked, look again. 
IRIS™ Superworkstations make 4D 
affordable and fast. Here's how it’s 
working right now for companies 
like yours: 


1. CHRYSLER 

Wheel designs help create the 

look of new cars, and change 
rapidly with fashion trends, 
while precise engineering of 
wheels is critical to a car's safety. 
Chrysler is evolving a new wheel 
development process, based on the 
graphics power of IRIS workstations, 
aimed at eliminating time-intensive 
manual sketching and clay modeling. 
ceeneemuementmmneeenset” >> By modeling, lighting, changing sur- 

9) face finish, and performing finite ele- 

ment analysis in the 4D workstation 
environment, Chrysler will accelerate 
internal approvals tremendously. 
The result? A product development 
cycle that is drastically reduced, while 
product quality is improved. 


2. INGERSOLL 


New customer 
operators of 
Ingersoll’s multi- 
< million dollar 
_ ad machine tool 

7 systems require 
training. But 
when machine 
tools are used for training they are 
removed from production. 


\ 


: : sen 
ee 


Trademarks: 
Silicon Graphics, 

Silicon Graphics Logo, 
IRIS—Silicon Graphics, Inc. 
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4D At Work 


itrightnow to: Cut design cycles; 
Offer more cost-effective products; 
Improve product quality. 


The answer? Ingersoll models its 
sophisticated tools in 4D on IRIS 
workstations like flight training sim- 
ulators, offering them as an option 
with tool purchase. The cost is a frac- 
tion of the cost of using the actual tool 
for training. Catastrophic operator 
errors that once occurred in training 
are caught instead on the simulator. 
Customers benefit from faster 
operator start-up and tremendous 
increases in the cost-effectiveness 
of their Ingersoll tool systems. 


3. PORSCHE 

Well-known for superior design, 
Porsche has found a way to accelerate 
its development cycles without com- 
promising its famous precision. From 
connecting rods to car bodies, Porsche 
engineers perform finite element 
analysis on each design, and carry 
out pre- and postprocessing on IRIS 
workstations. As a result, verification 
and approval of designs for Porsche's 
highly complex products occurs in 

a fraction of the time it once took and 
at a fraction of the cost. 


Call our free videotape hotline. 


See for yourself how IRIS-4D is work- 
ing today for companies just like yours. 
Call: 
1-800-952-6300 
Ask for Dept. S71 

In California: 
1-800-423-4440 


Ask for Dept. S71 
In Canada: 


416-365-7444 
Or write: Silicon Graphics Demo Hotline, 
3606 W. Bayshore Rd., Palo Alto, CA 94303 


ANIMATION 
FACTORY 


- Photos courtesy 
San Francisco Pre 


The Abekas A60 
Digital Disk Recorder. 

The AGO is the ideal way to transfer 
frames or fields from graphics sys- 
tems to video. Using disk drives, the 
AGO provides real-time playback in 


forward or reverse, variable play- 
back speeds and random access to 
recorded material. 

Single frames or fields can be 
recorded with perfect accuracy at a 
rate many times that of a video tape 
recorder. The A6O conforms to the 
4:2:2 component digital standard and 


 AGOVIA 
ETHERNET 


provides CCIR 601 input and output 
ports for interface to other CCIR 601 
equipment. Analog RGB outputs are 
also provided for monitoring. Storage 
capacities for the AGO are 25 and 50 
seconds for the 525-line system or 30 
and 60 seconds for the 625-line system. 
An Ethernet port supporting FTP 
and TELNET permits digital transfer 
of video files as well as control of the 
AGO. Using Ethernet, the A60 will 
appear as another host computer on 
networks which support the TCP/IP 
protocol families. An SCSI port pro- 


CIRCLE 7 ON INFORMATION CARD 
See us at NAB, Booth 41439 


vides another means of digital video 
transfer and control. All functions of 
the A60 control panel can be emulated 
through an RS422 or RS232 port. In the 
video post-production environment, 
the A6O can be directly controlled by 
computerized editing systems. 

Take the AGO route to reach 
the video world. For details, contact 
Abekas Video Systems, Inc., 101 
Galveston Drive, 
Redwood City, Abek 
CA 94063 ADeCKGS 
(415) 369-5111. Now Anything is Possible. 


raphics and animation 
direct to digital disk 


First Things First 


pointment with the February 

article claimed on the cover to 
be about “‘Graphic Design for 
Print.” It is enormously frustrating 
when magazines such as CGW mis- 
represent various entire markets of 
technology. 

For starters, it is unimaginable 
why you reproduce samples that 
supposedly illustrate the latest in 
certain technology that have been 
around, in some cases, for years. 
There are many better samples to 
choose from—including samples 
that can be color separated digital- 
ly from disk. 

Despite those obvious indicators 
about the article’s relevance, the 
article failed to deal with the most 
central issue pertaining to graphic 
arts technology today. Briefly, that 
issue is as follows. The systems you 
profiled are used primarily for gen- 
erating comps (design ideas illus- 
trated as opposed to production- 
quality, camera-ready images). 
These systems are not intended, de- 
spite all-out attempts to claim 
otherwise, to generate color-sepa- 
rated, magazine-quality images. 
Therefore, does it make any sense 
to spend over-inflated amounts 
commanded by Lightspeed or Du- 
Pont to still not get to production- 
quality imagery? Obviously when 
there are systems out there capable 
of equal and better quality that run 
on much less expensive platforms, 
they deserve mention. 

Take, for example, the graphic 
arts package Lumena by Time Arts 
and its companion modeling pack- 
age, Crystal 3D. This package can 
perform nearly all of the functions 
of the DuPont system and the 
Lightspeed system at a fraction of 
the cost. Furthermore, because 
Time Arts can be integrated witha 
wide variety of components such as 


i am writing to express my disap- 
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the Everex board or the Vista card, 
upgrading these systems becomes 
a matter of course. Personally I 
think the capability of sending a 
2K or 4K Lumena file that includes 
3D texture-mapped objects to a 
Linotronic 300 for high-quality, 
low-cost color separation is much 
more interesting than Lightspeed’s 
supposed link to a Hell. 

I believe you should strengthen 
your editing to avoid spreading 
misinformation that has the effect 
of slowing down the many technical 
revolutions underway. I wish you 
luck. 

Bill Collins 
ADCOM Communications 
New York, NY 


Your forceful letter gives us the op- 
portunity to say a bit more about 
CGW’s coverage of the graphic arts. 

First of all, the February article 
“Graphic Design Technology Ma- 
tures” was—as tts title suggests and 
its text makes explicit—designed to 
clarify the evolution of a market, not 
to cover the absolute latest in tech- 
nology. If all of our readers were as 
current as you are, Bill, there would 
be no need for laying a foundation 
for follow-up coverage, but the fact 
of the matter is that many in the 
computer graphics industry are not 
well-versed in the traditions of 
graphic design. This article was in- 
tended to bring such readers up to 
date on what has been happening in 
the automation of graphic design, 
and we believe it accomplishes that 
goal nicely. 

This is not to say that we intend to 
shy away from the leading edge. As 
we believe even you will agree, the 
article “‘Video to Print” in our 
March issue and the upcoming May 
issue’s focus on Affordable Color 
Prepress report on those innova- 
tors—both vendors and users—who 


are pushing the state of the art. 

Finally, Computer Graphics 
World aims first and foremost to 
document what is happening in the 
industry, not to push new technol- 
ogy. We’re out to serve the users of 
computer graphics equipment, and 
we believe that those users are bet- 
ter served by a comprehensive ex- 
amination of the overall market 
picture rather than by an exclusive 
emphasis on technology that’s just 
barely getting into the hands of ac- 
tual users. —Ed. 


Just for Balance 

My compliments to the staff of 
CGW. While I have only been a sub- 
scriber for less than one year, I find 
the magazine very interesting and 
informative. I do actually look for- 
ward to receiving and reading it. 
Hats off to Gregory MacNichol for 

an excellent article on monitors. 
Scott C. Cornish 
Color Imaging Manager 
USA Today 
Washington, DC 


Mission Graphics 
In the January 1988 issue of Com- 
puter Graphics World there is men- 
tion of Mission Graphics Support 
on page 21. I am interested in find- 
ing out more about this gallery. 
Jeffrey R. Blair 
Galva, IL 


Mission Graphics is located at 433 
East Sixth Street in New York City. 
You may contact the gallery at 
212/473-2443.—Ed. 


Address letters to: Computer 
Graphics World, POB 1112, Lit- 
tleton, MA 01460. The editors 


reserve the right to edit any mater- 
rials submitted to conform with 
CGW style and policy. 
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Copyright © 1988 Sun Microsystems, Inc. SPARC, OSN, X 11/NeWS, Sun-4, SunOS, and The Network /s The Computer 
are trademarks and Sun Microsystems, and the Sun Logo are registered trademarks of Sun Microsystems, Inc. X Window System is a product of the 
Massachusetts Institute of Technology. Other brand or product names are trademarks or registered trademarks of their respective holders. 
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SUN-4/110. THE FIRST SUPERCOMPUTING 
DESKTOP WORKSTATION. 


This is the newest member of our extensive 
SPARC™ (for Scalable Processor ARChitecture) family 
of binary-compatible supercomputing workstations. 

Sun-4/110 is a full 32-bit RISC machine that runs 
at a blistering 7 VAX® MIPS and .8 double precision 
Linpack MFLOPS. 

It also has an ultra-smart, ultra-fast memory 
management unit that keeps memory active so it— 
and you —can run at processor speeds. 

Its graphics performance is just as thrilling. 
There’s an optional 3-D graphics accelerator you can 
plug right in, plus a dedicated, pipelined, frame 
buffer bus that moves solid and wire frame models 
so fast, you'll think you’re at the movies. 

You can crunch numbers with the same dispatch 
thanks to an optional floating-point accelerator. 

And you can expand main memory to a very 
hefty 32 Mbytes. 

Which reminds us, the Sun-4/110’s main memory 
has a unique caching scheme. It dynamically allo- 
cates up to 32 Kbytes of its static column random 
access memory to cache. So it’s there when you need 
it. Yet, since it’s really just a part of main memory, 
it doesn’t cost you extra. 

You see, the object here wasn’t just to build a 


small, fast workstation. 
It was to build a balanced workstation that 
When is a desktop workstation delivers true ; 
not a paperweight? When it has this much supercomputing 
software support. Dp erformance 
AI Environment Imaging 
Analysis / Design Layout Verification from every comer 
Animation Logic/Fault Simulation | Of its being. 
Auto Test Generation Machining ° 
Bio Engineering Math & Stat That Just 
Computational MCAD happens to sit on 
Chemistry Molecular Modeling desk 
Design/ Drafting Numerical Control a GSK. 
Doc. Config. Mgmt. Schematic Capture And costs 
Earth Resources Seismic Processing 
Silicon Compilation far less than a 

Electronic Publishing Simulation/Test 
Engineering Graphics Software Development comp arable 
Expert Systems Environment machine. 
FEA olids Modeling ' 
Financial Structural Analysis SO there IS 
Fluid Dynamics Styling & Appearance | NO COMparable 
Graphics Modeling machine 


SIT DOWN IN FRONT OF EVERY COMPUTER 
IN THE COMPANY. 


The great power of Sun-4/110 allows you to now 
perform compute intensive applications on your 
own, right at your desk. 

But its openness also allows you to run, trans- 
parently, any other computer in the company on 
your own, right at your desk. Thanks to Sun’s Open 
Systems Network (OSN™). The most comprehensive 
open system offering in the industry. 

In addition, Sun-4/110 is designed to run the 
Sun Operating System (SunOS™), a converged ver- 
sion of UNIX System V and UNIX 4.3/4.2BSD, that 
has, for the first time, a standard window system 
(X11/NeWS™), and a standard network file system. 


yo RC 


MIPS 


CISC 
Microcomputers 


DOLLARS 


Sun-4's Scalable Processor ARChitecture (SPARC) sends computing in a 
whole new direction. 


Not only is the Sun Operating System compatible 
with the huge base of existing UNIX applications, 
it also will conform to the new application binary 
interface (ABI) standard which will allow you to 
run any and all SPARC-based applications, straight 
off-the-shelf. 

And because ours is an open, non-proprietary 
Operating System — specifically designed for high 
performance computing, by the way — you can be 
sure there are going to be a lot of its applications 
around. 

Not to mention lots of machines from lots of 
vendors to run them. 


THIS IS WHERE YOU’LL WANT TO BE 
FROM NOW ON. 


Every member of our SPARC-based Sun-4™ 
family, the Sun-4/110 included, incorporates another 
high performance standard. 

The SPARC chip. An open, non-proprietary 
32-bit RISC-based microprocessor. 

SPARC chips are being built under license by 
some of the world’s premier semiconductor houses. 
So they’ll be competitively priced. 

But unlike every microprocessor that’s gone 
before, SPARC’s scalability provides an uninterrupted 
growth path. 

In fact, SPARC has so much headroom, in five 
years, it'll allow us to deliver a system that runs 
100 MIPS. 

For the price of a workstation. 

SPARC’s extendability even includes other Sun 
workstations. And allows us to upgrade Sun-3/110 
and 3/140 systems to Sun-4/110s with a simple 
board swap. 

For more information about the new Sun-4/110 
and the SPARC standard, call us at 800-821-4643, 
or 800-821-4642 in California. Or write Sun 
Microsystems, Inc., 2550 Garcia Ave., Mountain View, 
CA 94043. 

And make the world’s most powerful desk 
your own. 


microsystems 


The Network Js The Computer” 
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TRUMEN 


rigorous standards for quality, relia 


bility, and service. All at prices — 
starting from $4,695* 

Watch the DMP-60 series double 
as a scanner with HI’s unique 
SCAN-CAD™ option. Quickly pro- 
duce multicolored drawings when 
you use the Multi-Pen adaptor. Plot 


several originals—without tying up 
your PC when you add HI’s buffer 
expansion board. 

Select media as small as 84"x11" 
or as large as 36”x48”". Load either 
DM/PL™ or HP-GL 758X-compatible 
software. Then watch as your plot- 
ter quickly produces a drawing 
polished to a precise resolution of 5 
ten-thousandths of an inch. Smile 
when you see smoothly formed circles, 
curves, and lettering. 

Explore HI’s host of support 


A DIVISION OF AMETEK 


Houston Instrument, SCAN-CAD, and DM/PL are 
trademarks of AMETEK, Inc. 
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Consolidation Continues 


Mergers and acquisitions reveal 
industry's investment in itself 


ust last month on this page we reported on Prime 
J Computer’s acquisition of Computervision 

Corp., a major news item that illustrates both 
the applications expertise of a company like Com- 
putervision and the serious intent of a computer com- 
pany like Prime. This month’s news sees several more 
acquisitions that continue the trend. 

The increasing frequency of such news shows that 
the computer graphics industry is entering a mature 
phase of consolidation. Graphics companies are clearly 
in business for the long haul, and they have evident- 
ly decided that investment in the industry itself is not 
only a safe but also a wise use of their profits. 


First on the list this 
es month is the news that 


Secure the computer graphics 
compa nies are business unit of Matrix 
. Corp. (Orangeburg, NY) 
buying oppor- has acquired the assets 
tunities in an of Dunn Instruments, a 
a wholly owned division of 
industry they DBA Systems Inc. Dunn 
believe in. has long been recognized 
for its analog film record- 


ers, which will nicely complement the extensive line of 
film recorders that Matrix already markets. Matrix 
also acquires Dunn’s relationship with Nippon Avion- 
ics Co. Ltd., which manufactures some Dunn products. 

Plans call for the Dunn film recorders to be merged 
into the Matrix product line. The expanded analog 
line, marketed under the name MultiColor, will be 
aimed particularly at engineering and scientific appli- 
cations on a wide range of workstations. 

The motivation for Matrix to acquire Dunn—that is, 
a quick route to a broader product line—is also at work 
in the recently announced agreement in principle 
whereby QMS Inc. (Mobile, AL) will acquire Imagen 
Corp. (Santa Clara, CA) in exchange for 1.85 million 
shares of QMS common stock. According to the terms 
of the agreement, the product lines of the two com- 
panies will be merged gradually while they continue 
to operate independently “for some time.”’ 

QMS is especially known for its advances in low-cost 
laser printers. Imagen dwells in a higher market niche 
that includes image-processing and printer controller 
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systems as well as laser printers. ““The complementary 
nature of the products and technologies offered by 
QMS and Imagen will result in applications solutions 
to meet the needs of customers in a very broad range 
of market segments,” says QMS president and CEO 
James L. Busby. 

Yet another major announcement (all of these came 
out within 10 days of each other) concerns the intent 
of Alliant Computer Systems Corp. (Littleton, MA) to 
acquire Raster Technologies Inc. (Westford, MA) for 
2.2 million shares of Alliant’s common stock. De- 
veloper and marketer of a successful line of minisuper- 
computers, Alliant recently announced a 75% increase 
in revenues and a 51% increase in profits for 1987. In 
acquiring Raster, Alliant gains a respected maker of 
high-performance graphics display systems. 

While Alliant will work with the technology it ac- 
quires to offer its customers better integration of in- 
teractive 3D graphics with its high-speed computa- 
tional capabilities, Raster will continue to sell and 
support Model One graphics terminals and GX4000 
graphics accelerators in its current markets. Indeed, 
Raster has just announced a pair of strategic software 
partners in Erdas Inc. (Atlanta) and Gemini Technol- 
ogy (Fountain Valley, CA). Erdas will port its earth 
resources mapping and imaging software to the Raster 
Model One/85, and Gemini will bring its Generic Vis- 
ual System real-time visual simulation software to 
Raster’s GX4000 accelerators for Sun-3/260 and 
Sun-4/260 workstations. 

That’s still not the end: Star Technologies (Sterling, 
VA), a very high-speed scientific computer manufac- 
turer with revenues of $44 million in fiscal 1987, has 
signed a letter of intent to acquire General Electric’s 
Graphicon products business (Research Triangle Park, 
NC), which centers on a family of high-performance 3D 
graphics processors. Dr. Robert C. Mathis, president 
and CEO of Star Technologies, notes that the acquisi- 
tion allows “‘Star Technologies to immediately enter 
an established, rapidly growing market with a tech- 
nology closely allied to our own.” 

And that’s the real message here. Those who have 
been successful in computer graphics are particular- 
ly bullish. They’re buying opportunities in an Ns 
try they believe in, which bodes well for all of us.CG Y/ 


TI Puts Lisp Chip 
in Mac ll 


Motorola Begins 
88000 Launch 


Autodesk Enhances 
Device Interface 


Sun Broadens NFS 
and NewWS Line 


Financial Report 
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Texas Instruments’ Data Systems Group (Austin, TX) and Apple 
Computer (Cupertino, CA) have entered a strategic value-added 
reseller agreement in which TI will integrate its Explorer Lisp micro- 
processor into Apple’s Macintosh II personal computer. The resulting 
microExplorer system will bear both Apple and TI logos, a marketing 
first for both companies. 

The new product provides a low-cost workstation for the design and 
delivery of symbolic processing applications such as expert systems. 
The Lisp coprocessor board will be accessible through the Macintosh 
window interface, but its power can also be invoked transparently by 
a Macintosh application designed for the microExplorer (which will 
also function as a standard Mac II). Applications that run on both 
processors can cooperate and exchange data as needed. 

ICAD Inc. (Cambridge, MA) and Wisdom Systems (Chagrin Falls, 
OH) are bringing their knowledge-based engineering automation sys- 
tems to the microExplorer, and IntelliCorp., Carnegie Group, and In- 
ference Corp. have already announced intentions to port their 
respective knowledge-engineering software development tools to the 
new machine as well. 


Details of a new line of RISC microprocessors are beginning to be 
released by Motorola Inc. (Austin, TX). Called the 88000 family, the 
processors are of a three-chip, Harvard-architecture design that close- 
ly links a pair of cache memory management units to a primary 
processor. With on-chip integer and floating-point units, performance 
is specified as 17 MIPS. According to Motorola, over 200 potential 
customers are currently reviewing 88000 specs. 


‘““‘We’ve elevated the ADI to the status of a stand-alone product,” says 
John Sergneri, product manager for the Autodesk Device Interface 
through which manufacturers and customers can write drivers that 
optimize the performance of powerful graphics adapters. Autodesk 
(Sausalito, CA) recently sponsored an ADI symposium attended by 45 
companies working with the interface. According to Sergneri, support 
for display-list processing has been brought to the forefront in ADI 
3.1, providing, in his words, ‘“‘a peer to any integrated driver.” Au- 
toCAD customers can purchase ADI 3.1 for $100. 


Extending its reach into the systems software world, Sun 
Microsystems (Mountain View, CA) has announced that its Network 
extensible Window System supports 80386-based platforms running 
standard Unix System V.3 and that its PC Network File System has 
been enhanced to include support for IBM PS/2 systems. The com- 
pany also revealed that IBM, Amdahl Corp., National Advanced Sys- 
tems, and Control Data Corp. have licensed NFS. IBM will implement 
the protocols on its RT PC and certain PS/2 models running AIX. 


Apollo Computer Inc. reported fourth-quarter ’87 sales of nearly 
$163 million, up 35% over Q4 ’86 sales. Fourth-quarter earnings for 
Structural Dynamics Research Corp. topped $1.4 million, 45% 
higher than for the same quarter of ’86. Autodesk has announced 
that net revenues for the fiscal year ending January 31, 1988 exceed- 
ed $79 million, an increase of 51% over the previous year; after-tax 
earnings for the year were $20.5 million. Fiscal ’88 first-quarter 
results from Hewlett-Packard show a 26% increase in net revenue 
and a 54% increase in net earnings. The 1987 revenues for Aldus 
Corp. were up 255% and net income up 230% over 1986. 
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Our idea for a better Agee programming tool kit 


Is sO incredibly simple 


were almost embarrassed 


to show you its inspiration. 


Computers are supposed to help 
solve big problems. Easily. Yet, today, 
more often than not, writing programs 
that do what you want, the way you 
want, is anything but easy. 

Why? 

Because most programming tool 
kits are designed to work the way 
computers think. Instead of the way 
people think. 

Except for one. 

TEMPLATE with BLOX. The 
enhanced graphics programming tool 


kit so simplified, it’s as easy as A, B, C. 


Tools that stack the odds 


in your favor. 
Writing a program is difficult 
enough. Making it easy to use is 
harder still. 

But, by combining BLOX with 
TEMPLATE, or adding it to your 


existing TEMPLATE system, you can 


do it with ease. 

Because BLOX 
allows you to build 
user interfaces 
without having to 
type inendless =| = 
lines of code. Instead, simply tap in ina 
few simple mouse commands. 


And suddenly, almost amazingly, 
pieces of user interface appear before 
your eyes. Pull-down menus. : 
Pop-up menus. Screens. And 
work areas. 

With all of the symbols you 
want. Keyed to the instructions 
you want. Looking the way you 
want. Interacting the way you want. 

Test it. If you dont like what you 
see, revise it. And make it right. 

In minutes. 

In fact, TEMPLATE with BLOX is so 
easy to learn and use, it can cut your 
programming time by up to 70%. So 
you re more productive. And have time 
for other things. 


A world of possibilities, 


from A to Z. 
Of course, a user interface, no matter 
how easy to use, isn't much good if it 
doesn't put you in command of a wide 
selection of graphics options. 
And here, TEMPLATE won't let 
you down. 
With TEMPLATE, you can do 


_ just about anything you can 


imagine. Plotting. Contouring. 
Charting. Even 3D modeling, 
perspective and orthographic viewing. 


And TEMPLATE, with or without 


BLOX, _ the dewey to run on 


all major 
computing 
platforms. 

Best of all, 
when you buy 
- TEMPLATE and 
BLOX for your application, you've 
bought the full support of the industry 
leader. Template Graphics Software. 
TGS. With training courses, documen- 
tation and toll-free hotline. To get you 
up and running. And keep you that 
way. 

So remember. Your graphics 
application problems may be complex. 
But the solution is simple. TEMPLATE 
with BLOX. 

For more information, including 
our free brochure, fill out and mail the 
attached postage pre-paid card. Or call 
toll-free, 1-800-428-7588 (in California, 
1-800-824-4490). Template Graphics 
Software, 9685 Scranton Road, 

San Diego, California 92121. 


O00 
A United Telecom Company O00 ® 
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Everex Adopts 
Vectrix Controller 


McDonnell Douglas 
Taps HP for Unix 


Contract Wins 


Joint Marketing and 
Development 


Thanks to a licensing and manufacturing agreement between Vectrix 
Corp. (Greensboro, NC) and Everex Systems Inc. (Fremont, CA), Eve- 
rex will manufacture the Presto TI34010-based graphics controller 
recently developed by Vectrix. Everex will also market Presto 
through its own dealer/VAR channels, while Vectrix will continue to 
focus on the OEM/systems integrator market. 


For its first foray into the Unix world, McDonnell Douglas Manufac- 
turing and Engineering Systems Co. (St. Louis) has entered a VAR 
agreement with Hewlett-Packard to bring the Unigraphics mechani- 
cal CAD/CAM/CAE software to HP 9000 workstations and servers. 
The agreement has an estimated first-year value of up to $20 million, 
and McDonnell Douglas is scheduled to begin shipping production 
versions of the Unigraphics workstations on April 4. 


Hewlett-Packard has received a $16 million order for 767 Model 
330 workstations from Ford Aerospace and Communications Corp. 
The Government of Ecuador has signed an agreement to purchase a 
$19 million ground station to receive and process images from satel- 
lites; the VAX-based ground station is being designed and manufac- 
tured by MacDonald Dettwiler of Vancouver, Canada. The 
Computer Board of the Department of Education and Science has se- 
lected Uniras software on behalf of the UK higher education and re- 
search community. The entire product family will be available to all 
UK universities, polytechnic institutes, and the five Research Coun- 
cils for a license fee of three-quarters of a million pounds. Deskey As- 
sociates, a design firm specializing in packaging, has installed the 
Contex Design System in its New York and Cincinnati offices. 


Analog Devices Inc. (Norwood, MA) and Brooktree Corp. (San 
Diego) aim to establish a new standard for video digital-to-analog 
converters in an agreement under which both companies will 
develop, manufacture, and market RGB video DACs in accordance 
with a Brooktree-developed standard. Hell GmbH (Kiel, West Ger- 
many) and 3M (St. Paul) have agreed to cooperate in the development 
of direct digital recording equipment, with a direct digital color proof- 
ing system as the first product resulting from the venture. 

Auto-trol Technology Corp. (Denver) has entered a joint market- 
ing agreement with Automated Scanning Inc. to provide graphics 
capture and drawing conversion services to its customers. Auto-trol 
has also joined the ranks of authorized AutoCAD dealers, citing the 
product’s fit with the company’s role as systems integrator. Software 
developed by Island Graphics (San Rafael, CA) appears as the 
FreeStyle family of color paint software from the Vision Technolo- 
gies division of Everex Systems (Fremont, CA). Island also played a 
role as developer of graphics software for new composition and 
prepress systems from Compugraphic Corp. (Wilmington, MA). 

Rainbow Images Inc. (San Jose, CA) is a new company formed to 
distribute Explore 3D modeling, simulation, and animation software 
developed by Thomson Digital Image (Paris); Rainbow Images has 
exclusive US and Canadian rights to the package. CalComp Inc. 
(Anaheim, CA) and Minolta Camera Co. Ltd. (Osaka, Japan) have 
joined forces to develop, produce, and market a new series of desktop 
color plotters employing thermal transfer technology. Apollo Com- 
puter Inc. (Chelmsford, MA) and Pyramid Technology Corp. 
(Mountain View, CA) have signed a joint marketing agreement to 
promote Apollo workstations and Pyramid minimainframes as an in- 
tegrated network computing solution. 
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: TARGA" 16 Videographics. 


People Who'v 


Now less gets you more. 
The NEW Improved When we set out to redesign the 


industry-standard for high color reso- 
T ARGA 16 is O lution videographics, we wanted to 
incorporate the latest technological 


$1995! advances. The result is a TARGA 16 
* with improved video quality, built-in 
overscan, simultaneous RGB and com- 
It's 100% redesigned, 100% compati- posite video output, and more. So con- 
ble, 100% reliable, butcosts33% tact your nearest Authorized Truevision 
less than the original TARGA 16. Oh, _‘ Reseller, or call 800/858-TRUE and 
and it’s 100% TRUEVISION, of course. see how lesscan become more. 


‘TRUEVISION;- 


7351 Shadeland Station, Suite 100 Indianapolis, IN46256 800/858-TRUE 


INTERNATIONAL: Canada 416/479-1102 France 33-13-952-6253 Italy 39-2-301-0051 
Switzerland 41-1-825-0949 U.K. 44-1-991-0121 West Germany 49-89-612-0010 Other 617/229-6900 


Prices quoted are US Domestic suggested retail prices. 


Ardent Pushes 
Visualization Software 


Also of Note 


Calling it “‘the first high-level graphics software package to allow in- 
teractive visualization of complex data generated by supercomputer- 
class applications,’ Ardent Computer Corp. (Sunnyvale, CA) has in- 
troduced its Dynamic Object-Rendering Environment, which is bun- 
dled with the company’s new Titan “graphics supercomputer.” But 
the package is more than a value added to the Titan—Ardent hopes 
to establish Dore as a standard for visualization applications in com- 
putational physics, chemistry, and fluid dynamics; CAE; seismic data 
processing and interpretation; and medical, military, and simulation 
imaging. 

Ardent is offering source-code licenses for $250 to universities and 
research labs; commercial users will pay $15,000. The company 
makes its Dore strategy clear: ‘“We hope to establish a de facto 
visualization standard. . .like AT&T did with Unix and Sun © 
Microsystems with its Network File System,” says Bruce Borden, Ar- 
dent’s director of graphics software. 


@ Effective May 1, Seiko Graphics Division (San Jose, CA) will raise 
prices 10-12% on all of its color hard-copy devices, display systems, 
and digitizers. The move is a direct result of fluctuations in the 
dollar-yen rate, says division manager Andrew Wei. 

@ Ninty-seven percent of a surveyed 266 executives, managers, and 
engineers at large manufacturing companies feel that ineffective en- 
gineering data management is their biggest problem, according to 
Market Reach (Mountain View, CA). Over half have budgeted funds 
to address the problem, indicating that the market for engineering 
data management systems should exceed $700 million in the next 24 
months. | 

@ Under an extension of Sun Microsystems’ NeWS, the 1280 series 
Videographics Processor from Parallax Graphics (Santa Clara, CA) 
can now display real-time video on Sun-3 workstations. 

@® Vermont Microsystems (Winooski, VT) has contracted all manufac- 
turing of its graphics adapters to Solectron Corp. of San Jose, CA. Ac- 
cording to chairman Charles Dickinson, “This agreement enables 
VMI to concentrate on product development, sales, and marketing. 
And it puts VMI’s manufacturing in the hands of a leading contract 
manufacturer.”’ 

@® Philips is currently testing a new 100KHz high-resolution color 
monitor that will be distributed and supported in the US by Pixelink 
Corp. (Hudson, MA). 

@ Innovision Corp. (Madison, WI) will integrate image-processing 
hardware and software from Imaging Technology Inc. (Woburn, MA) 
into Argus, a real-time image-processing workstation using the OS-9 
Professional operating system. 

@® Users of HP 9000 engineering workstations can now access IBM 
mainframe graphics applications with a new IBM 5080 emulation 
product from Hewlett-Packard (Palo Alto, CA). 

@ A Japanese-language version of the Intergraph Engineering 
Modeling System (I/EMS) that uses Kanji for all messages and 
prompts, dimensioning annotations, and on-line help is now available 
from Intergraph Corp. (Huntsville, AL). 

@ Adra Systems Inc. (Lowell, MA) has announced that its Adra 3000 
CADD systems and software will be marketed through a reseller net- 
work, which so far comprises seven well-established firms. 

@ Animated 3D computer graphics created by The EFX Company on 
a Cubicomp (Hayward, CA) PictureMaker system starred in the 20th 
Century-Fox feature film “Broadcast News.”’ 

@ Panasophic Systems Inc. (Oak Grove, IL) has signed a letter of in- 
tent to acquire the assets of Micro/Graphix (Falls Church, VA) for 
$1.2 million in cash and additional contingency payments. 
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Turn on the productivity-power of the 
Encad SP1800 8-pen plotter. It’s the new 
price/performance leader that'll fit your 
budget—and make your drawings as 
crisp, clear and impressive as your ideas. 


Get Big-Office Performance 
In A New 8-Pen Plotter Any 
Work-Group Can Afford. 


Versatile Lines! 

Load the 8-pen carousel with specific mix- 
ture of technical, rollerball and felt-pen 
colors and line-widths needed to achieve 
a new level of presentation clarity and 
impact —to bring each drawing to life. 
Auto-capping will keep pens constantly 
fresh and ready. Naturally, the Encad 
SP1800 works with AutoCAD, VersaCAD, 
HP/GL-based programs — virtually every 


Ct dni ie gi [ae leading CAD package. And its RS232 serial 
3 anne : este igh a5 5 ; # i : 83 : interface connects to most any computer. 
ae 5 aes peri pis. i? So you get maximum hardware/software 
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Multiply Your Productivity 
By The Power Of 8 


impact of your ideas won’t suffer from the 
limits of your plotter. 


Call 1-800-356-2808 Today 

for the dealer nearest you. And multiply 
your productivity 
by the power of 8 
with the new 
Encad SP1800 
8-pen plotter... 


something goes wrong. And extended war- 


Fine Lines! 
ranty and service plans — including over- 


Three-axis servo drive gives you clean, true 
arcs and angles, letter and numbers. With night replacement —are designed to keep 
no “‘stepper-motor stair-steps.’’ Precise you up and running 
pen-down controls eliminate ‘‘points” and around the clock. 
“hooks,” prolong pen life. And auto- 
sensing automatically maintains the 
proper pressure for each individual pen 
type to further insure meticulous, consis- 
tent line quality from start to finish. 


the price/performance 


Speed Lines! 
leader! 


Auto-sensing a/so maintains peak plotting 
speed. So you'll fly through drawings at a 
blazing 32 inches-per-second with 2¢ 
acceleration. Or selectively slower for let- 
tering or other tricky areas. Your SP1800’s 
advanced microprocessor will aatomat- 
ically assure optimum plotting precision, 
resolution and output from top to bot- 
tom—and corner to corner—on any film, 
paper or vellum media from A to D. 


Affordable Lines! 
Encad single-pen 
plotters started the 
price/performance revolution. And now 
the SP1800 sets the new S-pen standard. 
It'll fit your budget whether you’re in a 
small office—or an individual work 
group in a large company. And its big- 


Tough Lines! es 3 
The SP1800’s all-metal construction and office performance will make sure that the 


custom gate-array electronics assure relia- ee 2222 2 oe ee 

bility and long life. A lighted ‘English =n 

language’’ display plus sophisticated self- Enter Computer Inc., 6867 Nancy Ridge Dr., San Diego, CA 92121. 
Phone (619)450-0601. Fax (619)450-0831. Telex 181740 Enter SDG. 


diagnostics show how to use it, and tell if 
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TEKTRONIX SOFTWARE 
NOW TEK RAISES 
GRAPHICS DEVELOPMEN 


CALIBER. 


TO A MUCH HIGHER 
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Enhanced PLOT 10 now deliv- 
ers an order-of-magnitude 
increase in performance for the 
20-year de facto graphics stan- 
dard. Now you can build even 
more sophisticated 2D and 3D 
applications. And port them 
smoothly and easily to the most 
advanced graphics environ- 
ments, tuned to your applica- 
tions specific requirements. 

Powerful, tested routines for 
a variety of graphics needs. 
PLOT 10 TCS is now—more 
than ever—the most emulated 
graphics interface in the indus- 
try. PLOT 10 STI is the direct, 


functional interface to Tek's 
new workstations and high- 
performance terminals. And 
PLOT 10 PHIGS is Tek’s imple- 
mentation of the powerful new 
3D heirarchical standard. 

The PLOT 10 family also fea- 
tures the first certified imple- 
mentation of the Graphical 
Kernel System, and an 
enhanced version of Tek’s 
“Core” library, IGL. 

Cost-savings across the 
board. With PLOT 10, you save 
the costs of developing, testing, 
and maintaining a large number 
of unique device drivers, termi- 


nal interfaces, and graphics 
primitives. You get portability to 
numerous hosts, compatibility 
with hundreds of applications, 
plus a quick upgrade path. And 
every PLOT 10 tool is remarkably 
easy to install. 

When it comes to reliability, 
service, and support, the 
PLOT 10 family hits the mark. 
That's because it's backed by 
Tek’s worldwide network of 
graphics experts. For more 
information, contact your local 
Tektronix representative, or call 
1-800-225-5434. In Oregon, call 
1-235-7202. 
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Big system capabilities at a PC price 
MicroStation software from Intergraph 


Basics you need 


MicroStation is a complete standalone CADD system running 
under MS DOS on PCs and compatibles. MicroStation is based 
on Intergraph IGDS, the core software that made us a leader in 
computer graphics technology. We re #1 in turnkey CAD/CAM 
and #3 in PC CADD. MicroStation provides translation-free 
compatibility with Intergraph's big systems. 


Extras you want 


MicroStation features ‘rue 3D graphics for realistic design 
models, and element and view manipulation for display 
flexibility. Like IGDS, MicroStation is file-based — rather than 
memory-based — allowing unlimited file size. MicroStation 
supports a full range of peripherals — plotters, digitizers, and 
graphics cards. And, we ve included advanced capabilities like 


cell libraries, reference files, and user commands (macros) — 
all user-definable. 


PC CADD with a future 


Meet your present CADD needs on a system with a future. 
MicroStation is a low-cost entry into Intergraph's broad range 
of VAX and Unix applications, with upward compatibility 
guaranteed. There's even a Unix version of MicroStation for 
Intergraph workstations. 


MicroStation can be cost-effectively distributed through 
multiple departments, allowing a firm to expand and 
standardize its CADD system. And, MicroStation is available 
locally from experienced PC CADD dealers who offer complete 
systems, including hardware, training, and support. 


Call for more information, or for a referral to the MicroStation 
dealer location nearest you. 


INTERGRAPH 


In the U.S. call: 800-345-4856 O In Alabama call: 800-345-0218 © Outside the U.S. call: 205-772-1800 


Intergraph is a registered trademark of Intergraph Corporation. MicroStation is a trademark of Bentley Systems, Inc., an Intergraph affiliate 
Unix is a registered trademark of ATET. VAX is a trademark of Digital Equipment Company. MS is a registered trademark of Microsoft, Inc. 


Visit our Booth #400, at A/E/C Systems 88 
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INDUSTRY 


A-E-C CAD: 


A Fragmented Market 


Diversity offers good-news/bad-news scenario 


By John Ganiz 


A 


Ss a category in market research reports, it 
looks innocent enough: CAD/A-E-C. It stands 
for computer-aided design in architectural, en- 
gineering, and construction applications—and it en- 
compasses a number of subcategories, including facil- 
ities management. It looks cohesive and slightly more 
descriptive than the next and final category in most 
of these reports, the ubiquitous “‘other.”’ 

But as a market it’s really more of a minefield, pre- 
cisely because it is not cohesive. Instead, it’s a category 
almost as fragmented as “other.”’ Consider: 


@ According to the Architect Institute of America 
(AIA), 85 percent of all 


. architectural firms em- 
No single E ploy less than six ar- 
product will be chitects. Well over 60 
the ultimate percent of the country’s 
P 70,000 architects work 
solution for all in these small outfits. 
market @ The largest users of 
constituents. A-E-C CAD are, in fact, 


not architectural firms 

but consulting engineer- 
ing firms, heavy construction firms, and engineer- 
ing/architectural firms. 
® Facilities management—the automation of which 
falls under A-E-C CAD—is less a market than a func- 
tion conducted by real estate developers, property 
management firms, utility companies, consultants, 
most large companies, and A-E-C firms looking for ad- 
ditional recurring revenues. 


Now this, you understand is a good-news/bad-news 
scenario. The good news is that much of the market is 
unautomated. In the facilities management compo- 
nent, for instance, more than half the organizations 
with less than one million square feet to manage are 
automated. Plenty of room for growth here. 

In the architectural community, the question now is 
not one of whether a firm is automated but what the 
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level and depth of automation is. ‘““Computers actual- 
ly give us a competitive edge,” notes John Bryer, prin- 
cipal and founder of Cambridge-based Bryer/Archi- 
tects, “by allowing us to tackle much bigger jobs than 
we ever could before.”’ 

The bad news is that no single product will be the 
ultimate solution for all market constituents. “My big- 
gest irritation with vendors,” says Marc Margulies, 
manager of technical support for the group that han- 
dles facilities management for the Fidelity Corp., 
“comes when they try to sell me a package designed 
to fit someone else’s needs. Each facilities manage- 


The A-E-C CAD Market: — 
Worldwide Revenues _ | 


Engineering & 
Construction — 


- $ BILLION 


1989 1990 1991 
(Source: Dataquest) 


Siisin. mes) 


1987 


1988 © 


Although the A-E-C CAD market is relatively 
unpenetrated, it will grow at about the same speed 
as the CAD market as a whole; it’s fragmentation 
makes ita tough marketing challenge for vendors. In 
fact, Dataquest speaks of relabeling categories—to 
talk of facilities design and facilities management 


instead of simply A, E, and C segmentations. 
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ment organization has different needs, and no one 
product can solve them all.”’ 

Amen. Now imagine the problem if you have to 
treat—for reasons of economy of scale in manufactur- 
ing and product development—the whole A-E-C mar- 
ket as one. Architects need systems that allow their 
creativity free expression, engineers need computa- 
tional power and built-in layout algorithms, facilities 
managers need database and inventory management 
and even billing and lease management. 

Not only are the needs varied from submarket to 
submarket, but the pain of conversion also varies— 
meaning different migration rates for moving to new 
technology. For a facilities management department 
that has spent years and hundreds of thousands of dol- 


PC Penetration of CAD in 1990 


A-E-C CAD 


PC's 68% 


94,000 Seats 


makes it a fertile ground for PC-based solutions. 


lars getting its drawings and databases onto a mini- 
computer-based system, switching to a different sys- 
tem—even if the hardware were free—might not be 
worth it. For a small architectural office, however, the 
switch from one drafting package to another or IBM 
PCs to Macintoshes, might be relatively easy. 

The fragmentation and decentralization of the mar- 
ket implies, among other things, that the A-E-C CAD 
market ought to be the most receptive of the major 
CAD categories to PC-based tools, mostly because of 
the inability of smaller firms to justify large outlays 
for equipment. The market numbers confirm this. 

But even within the PC performance range there’s 
a tremendous battle shaping up—between IBM PCs 
and Apple Macintoshes today and between new PCs 
and old PCs tomorrow. 

“Most architects I know,” says Bryer “‘are moving 
heavily to the Mac. But most engineers I know are run- 
ning on IBM systems. 

What’s more, the structural engineers use different 


Contributing editor John Gantz is executive vice president of 
Technology Financial Services (Chelmsford, MA) and editor of 
Tech Street Journal. 
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MECH./ELEC. CAD 


PC's 438% 


530,000 Seats 


Compared to other types of CAD, the decentralization of the A-E-C market 


software from the electrical engineers who use differ- 
ent software from space planners. Nobody’s system 
talks to anybody else’s.”’ 

Add to that the fact that facilities managers need 
more database horsepower than architects—which 
means bigger computer systems for the same level of 
graphics—and you can see even more distance between 
the islands of automation within our little category. 

The Apple-IBM conflict at the low end illustrates 
another trend at work—the diffusion of the boundary 
between workstation and personal computer, partic- 
ularly now that PCs are coming in 32-bit varieties. In 
its market forecasts, Montgomery Securities, for in- 
stance, has established a new category—the PC work- 
station—to depict personal computers with the 
computing horsepower, 
intrinsic graphics, and 
multitasking operating 
system necessary for 
workstation applica- 
tions. Depending on 
where you position this 
hybrid product—which 
will be more numerous 
in 1990 than traditional 
workstations, according 
to Montgomery—you 
end up with more PC 
seats in CAD or more 
workstation seats. 

So not only is our A-E- 
C category fragmented, 
but it’s also proving to 
be a shooting ground for 
combat between IBM 
PCs, Apple Macintosh- 
es, workstation prod- 
ucts, and larger host- 
based systems. Yet it’s 
less than 12 percent of 
the overall CAD market 
and it will crack $1 billion this year for the first time. 
Enough to make a vendor groan. 

Now that we know all this, let’s make a few 
predictions: 


(Source: Salomon Brothers) 


@ Apple’s Macintosh will dominate the architectural 
community and start making inroads into engineer- 
ing—now that Apple is selling open systems and third- 
party software and hardware developers are starting 
to produce solutions for the A-E-C crowd. 

@ IBM PC/MS-DOS solutions will be limited to small 
CADD applications and the real tool for IBM “PC 
Workstations” will be the PS/2—an ideally sized sys- 
tem for doing in smaller minicomputer-based CAD sys- 
tems. PS/2s, for instance, will have the processing and 
storage capacity to do the facilities management job— 
and support enough graphics to make the systems 
competitive. 

@ Host-based system suppliers will lose market share 
overall in the A-E-C category as low-end systems erode 
revenues in the next few years. Beyond that, though, 
market demand for system integration and interoper- 
ability will stand these vendors in good stead. CGW 
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GRAY MATTER 


t doesn't have to be that 
way anymore. Computer 
graphics visualization 
gives life to imagined ideas. 
The essence of computer graphics is cap- 
tured in Wisualization: State of the Art, a 
special 160-minute issue of the SIGGRAPH 
Video Review. 

VISUAL 
Visualization: State of the Art is a concise, 
in-depth report on hardware, software, 
tools, the key players and the potential 
growth of computer graphics in practice 


and research. 


Visualization: State of the Art contains the 
candid commentary of 17 topcomputer 


graphics experts: Al Barr, Ed Catmull, Tom 


DeFanti, Lou Doctor, Jim Dunn, Nick 
England, Henry Fuchs, Don Greenberg, 
Robert Haber, Bill Kovaes, Carl Machover, 
Eihachiro Nakamae, Koichi Omura, Jon 
Peddie, Larry Smarr, Alvy Ray Smith and 
Turner Whitted. They discuss markets, 
trends in technology and emerging prod- 
uct concepts. 
(ZA rIrION: STA 
If you are involved in computer graphics, 
in product development, marketing, 


investment management, applications or 


Visualization: State of the Art has been underwritten by the Elec- 


tronic Imaging Division of E.1. Dupont. de Nemours and was pro- 


duced by Pacific Interface and E & C Media in cooperation with 


ACM SIGGRAPH. © 1988 
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research, you won't want to miss Wisual- 
ization: State of the Art. This tape provides 
excellent access to industry advancement 
in hardware and software, plus knowledge- 
able commentary by experts. Show this 
tape to your colleagues, management, 
employees or students/trainees to support 
your arguments for graphics. 


THE AR F 


The visualization that appears in this ad 
s “Instabilities in Supersonic Flows; by 
Michael Norman, Donna Cox, David Clarke 
and Phil Hardee, National Center for 
Supercomputing Applications. 


Stay ontop of the computer graphics industry 
by ordering Visualization: State — the Art a 


City, State, A _ 


Charge to: a VISA 2 
Card — _ . 


o Enclosed is my oh 

(includes: $10.00 handling 
For additional information, call the ACM SIG 

toll free at (800) 342-6626. For Mar 

be of the U. S. call (301) 528-4261. oS 


Send to: ACM Order Departm ni 
- PO. Box 64145/Baltimore, MD 21264 


Plain talk 


and more 


workstation 


buyers are 


turning to HP 


Brake assembly data courtesy of SDRC 
Automobile data courtesy of Chrysler Motors 


UNIX is a registered trademark of AT&T in the U.S. 
and other countries 


HYPERchannel is a trademark of Network Systems Corp. 
NFS is a trademark of Sun Microsystems 
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They're turning 
for good reason. 

HP offers more capability 
in workstations than ever before. 

Namely, an entire family of 
high-performance workstations 
that thrive in multivendor envi- 
ronments. They support industry 
standards in networking, graphics, 
the UNIX operating system, the 
X Window System, and a variety 
of languages. 

It means this. HP work- 
stations fit your computing environ- 
ment. And grow with you instead 
of growing obsolete. 

Need applications software? 
No problem. You have your 
choice of world-class HP solutions 
in CAE/CAD, microprocessor 
development, PCB test, and 
more. For special applications, 
we offer over 1,000 software 


packages from our third parties. 
So either way, you're covered. 

Our new family of 32-bit 
machines is complete, and gives 
excellent value from low end to 
high. Which means you can 
choose the right workstation, 
while getting the most from 
your investment. Our Model 
318M, starting at $4,990, sets 
new standards in entry-level 
price/performance. And the 
Models 330, 350, and 825 pro- 
vide the power for your toughest 
technical applications. 


Want extraordinary speed 
and resolution in 2D and 3D 
graphics? You'll find it on our 
entire family. One good exam- 
ple: the new Model 825SRX 
Precision Architecture Super- 
workstation. It combines 8 MIP 
computation power with inter- 
active solid rendering graphics. 

Something else you should 
know. The HP family is modular. 


And works with an extensive 
line of HP input and storage 
devices, monitors, printers, and 
plotters. So you can get a com- 
plete system, supported as a 
system, from one source. 

Speaking of the source, HP 
delivers unsurpassed service 
and support, with a proven 
reputation for minimizing your 
overall cost of ownership. 

Plus, no one anticipates 
your future needs like HP. Our 
vision of distributed computing 
ensures that we will satisfy your 
application requirements 
tomorrow as well as we 
do today. 

Consider HP work- 
stations now. More 
capability. World-class 
software. Extraordinary 
speed. And much more. 
See for yourself why 
more and more com- 
panies are turning their 
engineering staff onto 
HP technology. 


Call HP today! 
1-800-752-0900, Ext 782A. 


Ask for your free HP Technical 
Workstation Information Kit that's 


packed with more plain talk. Youll 


get all the details on the entire 
family of high- 

performing 
technical 
workstations 
from HP 


Up) packarc 
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Architects, facility 
planners and construction engineers 
want a total design solution. And they’re 

finding it with VersaCAD DESIGN. 

This integrated PC-CAD software includes powerful 2D drafting, true 3D 
modeling with color shading, bill of materials report generation, full user cus- 
tomizing, and universal two-way CAD communication. 

See the affordable design solution today at your authorized VersaCAD 
dealer. 


The Total Design Solution 


Versacad Corporation, 2124 Main Street, Huntington Beach, CA 92648 e (714) 960-7720 
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PRODUCTS 


FP’s TurboSRX Provides 


Phoiorealism and Radiosity 


his is the most ag- 

gressive upgrade pro- 

gram we've ever im- 
plemented.” So says An- 
drew Barlow, product man- 
ager for the Technical 
Systems Business Unit at 
Hewlett-Packard (Fort Col- 
lins, CO). 

Barlow is referring to the 
new Models 350 and 835 
TurboSRX 3D solids-ren- 
dering graphics worksta- 
tions. According to HP, the 
new systems are able to 
render photorealistic im- 
ages and 3D interactive 
graphics three- to 10-times 
faster than the previous 
Models 350SRX and 825- 
SRX “due to an advanced 
and extensive feature set, 
innovative graphics archi- 
tecture, custom VLSI, and 
new capabilities in hardware and micro- 
code.”” Although the TurboSRX has 
demonstrated a performance of 900,000 
transformations per second, 240,000 3D 
vectors per second, and 50,000 clipped, 
checked, 50-pixel triangles per second 
with Z-buffer and Gouraud shading, 
“these specifications don’t necessarily 
reflect the interactivity of final applica- 
tions,” adds HP. 

Photorealism is provided by many fea- 
tures, two of which are hardware-assist- 
ed radiosity and ray tracing. Radiosity 
models the phenomenon in which dif- 
fuse reflections from each object in a 
scene contribute to the lighting of all 
other objects in the scene. It also pro- 
vides view independence, i.e., the abili- 
ty to move around in the scene without 
recomputing lighting interactions. Ray 
tracing models the reflective properties 
of light and distortions caused by light 
passing through an object, such as a 
glass of water. 

Both features are extensions to the 
Starbase graphics library included with 
the system. Other features that provide 
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realism include hardware support for 
Gouraud shading; 16 colored ambient, 
directional, and positional light sources; 
dithering; transparency; diffuse and 
specular reflections; Gamma correction; 
and wireframe lighting. Additionally, 
the TurboSRX features NURBS (non- 
uniform rational B-splines), which pro- 


vide increased accuracy, 
control, and speed. 

A range of applications 
software now available on 
the SRX will, at the next re- 
vision, be available on the 
TurboSRX. In addition to 
HP DesignCenter applica- 
tions, third-party applica- 
tions include SDRC 
I-DEAS, McDonnell Doug- 
las Unigraphics, PDA Pa- 
tran, and MCS Anvil. 

The $70,000 Model 350 
TurboSRX ($15,000 for up- 
grade) includes a Model 350 
32-bit 68020 SPU, I/O ex- 
pander, 8M RAM, high- 
speed HP-IB, DMA, LAN, 
HP-UX, mouse, 1280-by- 
1024, 60Hz noninterlaced 
19-inch color monitor, three 
accelerators, 16-bit Z buffer 
with 24 bit planes of frame- 
buffer memory, and four overlay planes. 
The graphics library, NS-ARPA ser- 
vices, and NFS software come with the 
operating system. The $91,500 Model 
835 TurboSRX ($10,000 for upgrade) in- 
cludes the components of the 350 but 
replaces the 350 SPU with an 835 CPU. 
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Ardent Supercomputer 


A new computer that combines super- 
computer speed with high-performance 
graphics has been introduced by Ar- 
dent Computer Corp. (formerly Dana 
Computer, Sunnyvale, CA). 
According to Ardent, the Titan 
graphics supercomputer achieves a 
peak processing rate of 64 MFLOPS 
and can process and display 200,000 
full-color, 3D shaded polygons per sec- 
ond thanks to innovations in three 
areas of computer architecture: field- 
expandable parallel processors, a high- 
bandwidth processor-to-memory struc- 


ture, and Fortran and C compilers that 
automatically transform VAX or Cray 
code. 

The new supercomputer can be con- 
figured with up to four 64-bit vec- 
tor/scalar processors and four 
general-purpose integer processors. 
The design also features up to 32,000 
64-bit-wide vector registers, an ag- 
gregate bus bandwidth of 256M per sec- 
ond, 52 image planes, and up to 128M 
of 16-way interleaved memory. 

The Titan includes a 19-inch color dis- 
play with 1280-by-1024-pixel resolution 
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and 60Hz, noninterlaced refresh rate. 
Prices start at $79,000 for the single- 
processor version and climb up to 
$150,000 for the four-processor version. 
Application areas range from computa- 
tional physics, chemistry, and fluid dy- 
namics to MCAE, seismic data process- 
ing and interpretation, medical and 
military simulation, and animation. 
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Anvil for the PC 


A 3D CADD/CAM software system 
that, according to product manufac- 
turer Manufacturing and Consulting 
Services (MCS, Irvine, CA) ‘“‘provides 
complete mainframe capability on a 
PC,” has been introduced. 

Anvil-5000pe runs on most 80386- 
based PCs. According to the company, 
MCS is now the only CADD/CAM soft- 
ware supplier whose 3D system runs on 
all classes of computers, from PCs to 
mainframes. 

Anvil-5000pc includes true-position 
tolerancing, multinational drafting 
standards, and manufacturing design 
elements. A warm-restart feature pro- 
tects the design even if the computer 
loses power. 

The initial version of Anvil-5000pc, to 
be released in stages throughout the 
year, will consist of six software mod- 
ules: 3D Design Drafting ($3995), Base 
Surfaces ($995), Extended Surfaces 
($1995), NURBS ($995), 24D Numeri- 
cal Control Machining ($1995), and 
Three-Axis Numerical Control Machin- 
ing ($995). The company’s Graphics Ap- 
plication Programming Language 
(GRAPL) and IGES 3.0 translator are 
available as options for $495 each. 
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Adobe Production 


Adobe Illustrator 88 is a new graphics 
production tool announced recently by 
Adobe Systems (Mountain View, CA). 

The PostScript-based package in- 
cludes a freehand drawing tool that 
simplifies the drawing process for 
professional and novice artists. It in- 
cludes all the tools of the original Adobe 
Illustrator as well as new features such 
as Pantone Colors, a blending or inter- 
polation tool, resolution-independent 
pattern fills, masking, onscreen color 
previewing, and the ability to make 
color separations for output to Post- 
Script typesetters. Shipments of the 
$495 product will begin in May. 

The company has also announced the 
Adobe Illustrator Collector’s Edition, a 
package of hundreds of prebuilt Adobe 
Illustrator basic graphic shapes that 
can be edited by the user. The package 
sells for $125. 
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New from Intergraph 


The most extensive Intergraph product 
release in several years will be made 
next month at the A/E/C Systems show 
by the Huntsville, Alabama-based 
company. 

Included in this release are 10 prod- 
ucts designed to operate on the Inter- 
graph line of Clipper-based worksta- 
tions—four architectural products for 
drawing production, modeling, render- 
ing, and facilities-management; two 
electrical-design products; two site- 
preparation products; and a design 
package for finite-element analysis, 
frame design, and drawing production. 

The new packages are based on Inter- 
graph’s Microstation 32, a nucleus 
graphics product for the Intergraph 
workstation, and represent an exten- 
sion of the capabilities currently avail- 
able on Intergraph’s line of VAX-based 
A-E-C products. “Because Microstation 
32 (and Microstation, its PC counter- 
part) is based on the IGDS (Intergraph’s 
Interactive Graphics Design Software) 
data structure, these new workstation 
products are compatible with their 
VAX cousins,’ explains company 
spokesperson Chris Waagen. 

“This compatibility through our en- 
tire A-E-C offering guarantees a 
trouble-free growth path from worksta- 
tion to VAX-based platforms, with no 
translation worries. Users can also per- 
form drafting on a PC or compatible us- 
ing Microstation with file compatibility 
with the new workstation A-E-C prod- 
ucts and VAX products,” Waagen adds. 


The above illustration shows Project 
Architect (one of the new suite of A-E- 
C products) running on an InterPro 
120, a color engineering workstation 
with four-MIPS speed and built-in net- 
working. Standard onscreen menus or 
a tablet with a paper menu are typical 
command interfaces. 

Project Architect provides the capa- 
bilities of Intergraph’s Architectural 
Production/Design Package (APDP) at 
a cost near that of microcomputer soft- 
ware. When running on the InterPro 
120, Project Architect also offers mul- 
titasking with interdisciplinary coordi- 
nation through shared reference files. 
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Copy/CAD 


Copy/CAD, a variable-format, raster- 
based CRT film recorder, will be in- 
troduced by Digistat (Jenison, MI). 
Copy/CAD is designed to enhance 
source resolution through a process 
called “photo mechanical bilinear in- 
terpolation,” in which proprietary cir- 
cuit boards in Digistat output devices 
generate averaged pixel data calculat- 
ed from the surrounding pixel data, 
yielding much smoother output. 
Digistat will also show the Digistat 
1024 2 and 1024 2 Color video cameras 
designed for input of either mono- 
chrome or color images in medical im- 
aging or image-processing applications. 
CIRCLE 156 ON INFORMATION CARD 
Products, cont. p. 36 


COMPUTER GRAPHICS WORLD APRIL 1988 


Why more companies choose 
high-speed channel interfaces from 
KMW Systems’ Auscom line. 


The Auscom line of channel interfaces 
from KMW Systems has been outselling 
the competition for more than 12 years. In 
fact, we now have an installed base of more 
than 4,000 units. And for good reason: 
KMW Systems offers the broadest range 
of IBM and compatible mainframe channel 
connections available anywhere, backed 
by a dedication to service and support 
that’s unsurpassed. 


An unlimited variety of 
applications. 

KMW board-level and system-level 
channel interfaces can connect your IBM 
or compatible mainframe to Ethernet, 
X.25, T-1, IEEE-488, high-speed pnnters, 
non-IBM computers, custom networks, 
other mainframes, high-resolution graphics 
devices, and optical disks. 


Multibus is a registered trademark of Intel Corporation. Q-bus is a registered trademark of Digital Equipment Corporation. 


Our interfaces appear to the main- 
frame as standard control units, so no 
modification to host software is required. 
And our channel interfaces can emulate 
multiple controllers and support different 
devices and protocols simultaneously for 
maximum productivity. 


Channel connections for 
virtually any configuration. 
KMW Systems’ channel interfaces are 
offered on popular, industry-standard bus 
structures — VME, Multibus, and Q-bus. 
Additionally, KMW Systems offers a 
board-level channel interface that uses a 
programmable parallel interface instead 
of a bus connection. This product depth 
ensures that OEMs can find the board- 
level product that best suits their system 
integration needs. Every Auscom channel 


IBM is a registered trademark of International Business Machines, Inc. 


©1987 KMW Systems Corporation 
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interface allows attachment to an IBM or 


compatible channel, with data transfer 
rates of up to two megabytes per second. 


Reliability no one else 
can match. 


KMW Systems’ channel interfaces have 
a history of reliability, with field-tested 
MTBEFs as high as 19 years. 

Our engineers are ready to work with 
you to ensure proper installation and 
operation of your channel interface. We 
also offer traming classes, consulting 
services, and a free technical support 
hotline. That’s the kind of service that’s 
made us number one. 

For complete information on KMW 
channel interfaces, protocol converters 
and graphics processors, call the toll-free 
number below. Or wnte KMW Systems, 
6034 W. Courtyard Drive, Austin, TX 78730. 


KMW 
SYSTEMS 
CORPORATION 


(800) 531-5167 
In Texas, (512) 338-3000 
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Prism on Domain 1IOO0OO 


Touting it as the “most important 
workstation announcement of the de- 
cade,’ Apollo Computer (Chelmsford, 
MA) has introduced a family of per- 
sonal supercomputers based on a new 
system architecture purported to de- 
liver ‘“‘over 10 times the total through- 
put of high-performance workstations 
by HP and Sun, and up to nine times 
the total throughput of Silicon Graph- 
ics’ high-end systems.”’ 

This architecture, called Prism (for 
Parallel Reduced Instruction Set Mul- 
tiprocessing), has been implemented on 
the company’s new family of Domain 
Series 10000 personal supercomputers. 
When configured with a single Apollo 
processor, the Series 10000 can deliver 
from 15 to 30 times the total through- 
put of the VAX 11/780, while multiple- 
processor configurations can deliver 
from 60 to 100 times VAX 11/780 
throughput, adds the company. 

In addition to multiprocessing capa- 
bilities, the Prism architecture also in- 
corporates a 64-bit architecture that 
minimizes machine cycles per instruc- 
tion and allows most double-precision, 
IEEE-754 floating-point operations to 
deliver results in every cycle; parallel 
instruction execution that executes as 
many as three operations in a single 
cycle, increasing overall architectural 
performance; a RISC-based instruction 
set; and new compiler technology. All 
of these components are integrated into 
a supercomputer-based workstation 
designed for the office environment and 
targeted at applications ranging from 
MCAD/CAE and electronic design au- 
tomation to computational fluid dy- 
namics, molecular modeling, atmos- 
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pheric simulation, high-energy physics, 
and financial modeling. 

Apollo will also implement the Prism 
architecture in a new 3D graphics sys- 
tem that will be fully compatible with 
Apollo’s Domain Graphics Resources. 
This system is scheduled to be an- 
nounced in the second half of 1988. 

The Personal Supercomputer high- 
performance server includes from one 
to four processors, up to 128M of main 
memory, and up to three gigabytes of 
local mass storage. Prices start at 
$69,900. The Series 10000 computa- 
tional workstation adds to those fea- 
tures eight planes of color and a 
19-inch, 1024-by-800 display. Prices 
start at $79,900. Shipments for both 
will begin in the third quarter. 
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True Color for Sun 


With an eye toward filling a graphics 
gap in the Sun Microsystems family of 
workstations, boardmaker Univision 
Technologies (Burlington, MA) has in- 
troduced the UDC-3400 Series of high- 
resolution display controllers. 

Built around the Intel 82786 graph- 
ics chip, these VME-compatible con- 
trollers contain up to 9M of video 
memory and are designed as single- 
board units. They can be configured to 
drive a 1280-by-1024 color monitor and 
use up to 34 bit planes—24 bits for true 
color, eight bits for Z-buffer/tagging, 
and two bits for overlays. A 24-bit-plane 
version is also available, as is a mono- 
chrome version that provides 10 bits 
per pixel. Both versions include two bit 
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Free CAD Accessory 


We'll give you a FREE CAD furniture 
accessory with the purchase of 
any of these — 


BUY THIS... 


...GET THIS FREE D-size 
Reference Drawer 


BUY THIS... 


...GET THIS FREE Articulating, 
Large Document Holder 


pee SS 


.. GET THIS FRE 
Large Document 


end us a picture of your CAD work area. You may win 
a complete work station of MAX/CAD furniture! 


We're looking for the CAD work area that Get the picture? Call your distributor 
most resembles poor Joe’s. Does yours? Send _ for full details. For the Hamilton 
us a photo of it and you'll be eligible to MAX/CAD distributor nearest you, 


win a complete work station of Hamilton’s : 
MAX/CAD furniture. call (800) 242-4629! 


Free Accessories 


Even if your CAD work area doesn’t look 
like Joe’s, we'll give you a deal anyway: 
A FREE CAD furniture accessory worth up 


to $200, with a qualifying purchase. Two Rivers, WI 54241 (414) 793-1121 
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Limited Time Offer 


Open 


the Black Box 


idden power of CADD 


Databases unleash the h 
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as i 


erm ep cane an aenpen eer 


tht 


architectural drawing produced with IsiCAD’s 
CADvance, and a floor plan created with 


A3D rendering from Intergraph, an 
Sigma Design's Arris. 


as ” 


easy 
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By Laura Lang 


S 


ome users think of their 
computer-aided design sys- 
tem as a box full of hidden 
evils waiting to escape. While they 
may use it to generate drawings, 
they lobotomize its other functions 
like its database capabilities. They 
don’t realize that with the com- 
bined use of both functions they 
could be producing reports and al- 
phanumeric information for space 
forecasting, adjacency analysis, or 
lease management and maximiz- 
ing their CADD profits. 
“Databases are where the CADD 
payoff really begins,” says Antho- 
ny Mirante, director of computer 
services at San Francisco-based 
Gensler & Associates. “The ability 
to capture information and contin- 
ually reuse it in different applica- 
tions is the real benefit of CADD.”’ 
Industry watchers at Dataquest 
(San Jose, CA) say that integrated 
CADD packages are poised for rap- 
id growth. Of the architects and fa- 
cilities managers using CADD, 
only 15 to 20 percent now use a 
database package as well. That fig- 
ure, they predict, will rise to more 
than 75 percent in five years. 


Managing Information 

“People are just starting to real- 
ize that a drawing is more valuable 
inside a computer system than it is 
sitting on the drafting board,”’ ob- 
serves Walter Popen, president of 
CAI Computer Services Inc. of 
Rochester, NY. According to Po- 
pen, some CADD systems are used 
like electronic drawing boards. 
“Users need to go beyond getting 
their drawings done. They need to 
boot up the system and interact 
with their drawings and take ad- 
vantage of CADD’s real power.” 

It’s the information content in 
CADD drawings that is often un- 
used. ““‘Where we see the real 
value,” says Popen, “is in identify- 
ing square footage calculations, 
performing cost estimation, and 
helping with code evaluations. The 
result is that you’re working with 
a smart drawing.” 

At Gensler, an integrated CADD 
system from Intergraph (Hunts- 
ville, AL) helps employees enhance 


Laura Lang is a freelance writer based in 
Lakewood, CA. 
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design, monitor project costs, and 
provide consistency during a proj- 
ect. Client databases are created in 
relation to project work. Input 
starts on the first day of work, and 
it is continually embellished 
throughout the job. 

Data is used in many project 
areas, such as in analyzing the 
square footage needed per em- 
ployee. “If you have 400 square feet 
per employee, you know it must be 
an executive department or that it 
requires too much ancillary space,” 
Mirante says. “By going through 
that first pass, we get a sense of the 
individual organizational units, 
and we have a starting point.” 

To start a recent 1.2-million- 
square-foot project for Morgan 


A dBase Ill Plus data file is placed 
as text onto a drawing created with 
CADvance 2.0 from IsiCAD. 


Bank, Gensler interviewed the 
company’s managers to find out 
their space requirements. Once 
this information was entered into 
the CADD database, the space 
planning and workstation design 
processes could begin. 

For space planning, the program 
performs a type of simulation to 
place each department according to 
predetermined requirements. Ex- 
plains Mirante, “Say, for instance, 
the financial department needs to 
be located next to the legal depart- 
ment. When you have more than 
200 departments and four or five 
adjacency needs, it gets to be a 
nearly unmanageable task to fig- 
ure out who goes where using a 
pencil and paper.” 

Using the database, Gensler 
generated stacking plans and laid 
the building out vertically to show 
relationships among departments 
graphically. This approach means 
that plans are based on real num- 
bers and requirements rather than 


Thorpe Assoc. 


on gut feelings. In addition, the 
graphical displays of these plans 
make it easier to visualize the rela- 
tionships among departments. 

After deciding on where to place 
departments, designers inter- 
viewed people in different jobs— 
from clerical workers to execu- 
tives—to determine workstation re- 
quirements. Working from this in- 
put and basic floor plans, designers 
laid out the workstations. 


Space Planning 

“There were 15 different floor 
templates involved in this project 
because it was a wedding cake-type 
building. We were going through 
nine different configurations per 
floor template—135 possibilities for 
the building. We would do layouts, 
and the computer would do all the 
calculations of how many worksta- 
tions fit into each scheme, and other 
specifics.” Planners then generated 
reports so they could make apples- 
to-apples comparisons. 

“When you have 135 possibilities 
going through revisions on a week- 
ly basis, you need these database 
capabilities,’ Mirante says. “All 
the design information is being cap- 
tured in the database, and there are 
considerable crossovers in use.” 

Mirante says the final worksta- 
tion design was plugged back into 
the program, and to a certain ex- 
tent, programming done in the 
earlier phases drove the worksta- 
tion design. Databases provide the 
connection, he says, that helped 
them keep track of the enormous 
amounts of information processed 
during this project. 

“We offered the bank four times 
the revisions we normally would 
have,’ Mirante continues. “The 
system has added value to our de- 
sign and lets us offer more so- 
lutions.” 

The system helps with project re- 
visions since changes are easily 
carried through and calculated by 
the program. The information 
about a workstation is entered 
once, and that change is reflected 
throughout the database automat- 
ically. Likewise, when the data- 
base is updated—by any depart- 
ment—everyone involved has ac- 
cess to the new information. 

At that point, Mirante says, a 
cost-estimating package scans the 
drawings and reflects the change 
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automatically. With this kind of in- 
terfacing, it’s no longer possible to 
overrun the budget simply by for- 
getting to give the updated scope to 
someone else. 

The state of New York’s design 
department interfaces its design 
database with a cost-estimating 
system to prevent these kinds of 
cost overruns. 

First, they find out the scope of a 
project and prepare conceptual de- 
signs, including budget estimates. 
Designers then play what-if games 
to see how the budget would differ 
if the building were placed in up- 
state versus downstate New York, 
or if it were built with bricks versus 
wood. If changes take a project over 
budget, warning errors show up. 


Monitoring Costs 

When the design is complete, the 
documents are again interfaced 
with the cost-estimating system, 
and contractors are required to sub- 
mit compatible breakdowns of their 
bids to help the state monitor costs 
during construction. 

After construction, information 
relative to cost is fed back into the 
database for future use, particular- 
ly for renovation work or for facili- 
ties management. 

For many corporations, integrat- 
ed databases are crucial for main- 
taining detailed information about 
space usage for departmental 
charge backs, area calculations for 
lease management, and heating 
and electrical systems. 

Many of these companies are con- 
stantly having to move depart- 
ments—furniture and people— 
around. Using an integrated data- 
base, they not only have instant ac- 
cess to where furniture is located 
within the facility and what depart- 
ment should be charged but they 
have a graphical way of showing 
this data as well. 

The Medusa package from Prime 
(Natick, MA) is the muscle behind 
US Sprint’s database. Sprint’s 
database scans CADD-produced 
drawings for attributes used in the 
company’s inventory-control pro- 
gram. According to Mark Randall, 
supervisor of systems development 
and training in Sprint’s Burlin- 
game, CA office: “A piece of fur- 
niture might have the manufactur- 
er’s part number on it, and that’s 
the only attribute it would hold. 
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Our program scans the drawing 
and makes a list of parts.’’ Design- 
ers can use the program for detailed 
description and cost information. 

Sprint also uses parts-scanning 
equipment to run over its various 
equipment bays for inventory con- 
trol. The database contains infor- 
mation on the equipment in each 
bay and generates a report for cost 
analysis. 

‘“‘We need to know where our 
equipment is within the facility. 
We need to know what would hap- 
pen cost-wise when we move it 
around,” says Randall. 

Sprint has 12,000 to 15,000 on- 
line CADD drawings that are ac- 
cessible by its regional offices for 
review and checking. An elaborate 
system for charting drafting 
changes is also in place to track 


Users can make giobal changes 
and track design revisions through 
the project database of Sigma 
Design’s Arris. 


work through the system or to find 
out where the work is at any time. 

“With 37 workstations around 
the country, we sometimes produce 
thousands of drawings per week— 
facilities, mechanical, installation, 
schematic, or mapping drawings. 
We just couldn’t manage this much 
information without the database,” 
says Randall. 

According to John F. Steffan, 
president of John Steffan Associ- 
ates in St. Louis, MO, corporations 
have wanted to integrate these 
functions for years. Until recently, 
however, this degree of integration 
just wasn’t practical. Most large 
corporations and many design 
groups, he says, are now demand- 
ing this kind of interface. 

Gensler, for instance, continues 
to work with many of its clients 
after construction, keeping track of 
inventory and personnel move- 
ments and regularly updating the 
clients’ databases. 

They are working with the facil- 


ities management team at Pacific 
Gas & Electric Company in San 
Francisco to initiate a departmen- 
tal chargeback system. 

‘“‘As we would walk through the 
offices at PG&E, we might see four 
or five empty stations being hord- 
ed by managers; even though they 
don’t need the stations now they 
are unwilling to give them up in 
case they expand,” says Mirante. 

CAI Computer Systems sets up a 
similar system for a 40-store super- 
market chain, each store having 
about 80,000 square feet. 

Within the stores, each depart- 
ment—produce, meat, bakery, or 
deli—has an allocated square foot- 
age. When the stores are renovat- 
ed, the square footage of each 
department is updated automati- 
cally so managers can monitor the 
use of their spaces within the store. 

According to a study by the Har- 
vard Business Review, only 40 per- 
cent of American companies clearly 
and consistently evaluate the per- 
formance of their real estate. Most 
companies, they found, treat prop- 
erty as an overhead cost like sta- 
tionery and paper clips. 

That’s because years ago such 
buildings were abundant and easy 
to build. For example 375 Park 
Ave., the Mies Van der Rohe Build- 
ing, opened with a rental rate of $9 
per square foot. Today, that figure 
is closer to $70 per square foot. 


Evaluating Real Estate 

With a renewed interest in real 
estate, properties, and lease man- 
agement for profit, an integrated 
CADD system becomes a natural 
ally to corporations. 

CADD databases are used for 
lease management to give land- 
lords and tenants a way to evaluate 
active leases and track descriptive 
information about the lease such as 
terms, expiration dates, rates, and 
additional options. 

That information, displayed 
graphically, shows the status of in- 
dividual leases, leases listed by 
landlord or by tenant, or all leases 
in a building. It also lets users seek 
additional information about each 
lease and receive detailed reports 
on lease terms and conditions, op- 
tions, and costs. 

“For tenant development jobs we 
will go through and perform very 
sophisticated area calculations for 
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the buildings,’ says Mirante. 
“Computers are ideal for this appli- 
cation since the calculations are 
stored with more accuracy than 
would be possible manually. There 
are also built-in cross-checking 
mechanisms.” 

Although some major CADD ven- 
dors have packaged integrated 
databases with their product for 
years, only recently, they say, are 
users moving en masse into this 
market. And it is still a horse race, 
they concede, to see which vendors 
will dominate sales figures. 

Even so, some standards are al- 
ready emerging. Unix is a case in 
point. ““We couldn’t achieve the 
capabilities under a simplistic oper- 
ating system like MS-DOS or even 
OS/2 in its first form,” says Mat- 
thew Peterson, vice president of 
product groups for Sigma Design 
(Englewood, CO). 

“The Unix operating system and 
32-bit platforms like the Sun work- 
station make it possible for many 
users to access the database—and 
use the products in true project and 
product environments.” Peterson 
says most major turnkey CADD 
vendors are moving toward 
Unix. What’s more, IGES is also 
slowly gaining a loyal following for 
graphics translation, and Auto- 
CAD’s DXF format is gaining 
ground for moving data between 
different vendors’ databases. 


A Maturing Market 

“T think that we’re going to see a 
lot of people become aware in the 
next few years of what some of the 
large end users have known for 
some time: Managing nongraphic 
data is a fundamental part of any 
CADD system,” says Eric Tirrell, 
Intergraph’s executive marketing 
manager for architecture and facil- 
ities management. 

Mike Dempsey, product manager 
at Prime Computer, says his com- 
pany is also seeing more corpora- 
tions getting involved in managing 
facilities on CADD, and architects 
and interiors firms are rushing to 
provide these capabilities. 

“We see this market expanding 
geometrically in the next few 
years. The need to coordinate large 
amounts of nongraphic data is ex- 
tremely important. We are moving 
toward a very tight coupling of non- 
graphic databases,” says Dempsey. 


ae 


couple of years ago, we all 
thought that the IBM AT 
would be the standard CADD 
platform for a long time. After 
all, its high-resolution color and 
high-speed ’286 processor seemed 
like the answer to many users’ 
prayers. 

But while most CADD installa- 
tions still use ATs, they are no 
longer the only game in town. 
The new ’386 computers, Unix 
machines, and the Macintosh II 
are proving themselves to be seri- 
ous challengers. 

So how do you know which plat- 
form will give you a productivity 
boost today and a solid upgrade 
path for tomorrow? Here’s a 
quick rundown on the options: 


MS-DOS-—Its chief advantages 
are lower cost and the thousands 
of programs already running on 
it. Negatives are that DOS 

has never taken advan- 

tage of the full instruc- 

tion set of the ’286 

much less the ’386 
machines, and its 
640K memory 
barrier. 
OS/2—On paper, 
it looks like a perfect en- 
vironment for CAD. This 


Other high-end CADD vendors 
such as McDonnell Douglas and 
Computervision are following suit. 
As they introduce new products 
with expanded and tightly in- 
tegrated database capabilities, the 
real winners, of course, will be the 
end users. 

“Today, some users are still just 
flirting with database systems, 
pulling out information from a bill 
of materials and passing it to a 
database manager. The industry is 
going to find out the limitations of 
that very quickly, and customers 
will demand much tighter integra- 
tion of the database to the applica- 
tions software,’ predicts Inter- 
graph’s Tirrell. 

All the signs for the boom market 
expected by industry observers are 
here: The technology is addressing 
viable application areas such as 


platform promises sophisticated 
graphics, multitasking, and pull- 
down menus. The major draw- 
backs are that it’s been laborious- 
ly slow in coming and that the 
software written for it won’t run 
effectively on many of today’s 
DOS machines. 
Unix—tThis platform offers true 
multitasking, fast graphics, and 
sophisticated networking. Costs 
for equipment and training re- 
main high but the difference be- 
tween the price of its systems and 
those of full-featured systems 
from the other platforms is 
shrinking. 
Mac II—The advantage of the 
Apple Macintosh II is not only 
its native orientation toward 
graphics, but more importantly, 
its consistent user interface 
across virtually all application 
programs. On the down side, it 
still involves some risk to commit 
to a machine that’s not yet 
an established standard. 


While there are 
no guarantees, any of 
these machines will 
offer a good investment 

for at least five years down 
the pike.—7om Lazear, presi- 
dent, Versacad Corp. 


space forecasting, adjacency plan- 
ning, and lease management, and 
users are starting to realize there 
are vistas to explore beyond the 
black box they now know as a 
CADD system. 

“There are so many intangible 
savings to using an integrated 
database. You make better man- 
agement decisions because you 
have current management infor- 
mation. We’ve always wanted to 
use this technology, but it just 
hasn’t been that practical until 
now,” says John Steffan. 

“With the state of the art what it 
is in 1988 and with architects 
recognizing the computer isn’t a 
monster, the time is right for this 
kind of interface. Architects are 
just getting ready to open our com- 
puters up to the power of data- 
bases,” Steffan adds. CGW 
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ultraCADD > 


Software beyond the range of others, 
in performance (not price). 


ultraCADD PLUS™ 
ultraCADD PLUS is a combination of ultraCADD 2D, 
ultraCADD 3D, and ultraDESIGN that provides a complete, 
full-function 2D and 3D software system that’s ultra in perfor- 
mance, not price. It’s the most versatile, comprehensive, 
powerful software package available to PC CAD users today. 


ultraCADD PLUS gives you true-3D, not static drawings 
with depth perception. And, with ultraCADD PLUS you'll 
be able to create, rotate, view, and edit at any angle. It’s also 
interactive so you can begin your work in either 2D or 3D, 
and “flip-flop” between 2D and 3D anytime during your 
creative processes. 


It’s really five tools in one. As a drafting tool, ultraCADD 
PLUS provides the most comprehensive drawing aids 
available today including extensive MACRO generating 
capabilities, and associative database for making universal 
changes quickly, easily. As a design tool, ultraCADD PLUS 
provides extensive modification commands, design explosion, 
multiple views, infinite PANs and ZOOMs, and window 
capabilities. As a modeling tool, it'll give you 3D wire frame 
with true automatic hidden line removal, complex curved sur- 
faces, and 1, 2, or 3 point perspectives. And, as an illustration 
and presentation tool, ultraCADD PLUS comes complete 
with utilities like color-shade-pattern, and animated sequenc- 
ing like “walk-thrus” and “fly-bys.” 

No steep learning curves either. It’s easy to learn because it’s 
tutorial and self-prompting. Forget about command syntax, 
root menus, and “computerese.” 


ultraCADD 3D™ 

ultraCADD 3D is a comprehensive, full-function software 
system for true three dimensional design, modeling, illustra- 
tion, and presentation graphics. It provides an exceptional ar- 
ray of versatile functions heretofore not available to PC CAD 
systems users. ultraCADD 3D allows you to rapidly and easily 
explore design alternatives and communicate your visions 
quickly without time consuming, expensive physical models. 
Comes complete with utilities like color-shade-pattern, and 
animated sequencing. 


ultraDESIGN™ and ultraCADD™ are 
trademarks of MAXAM Technologies, Inc. 


AutoCAD® is a registered trademark of 
AutoDesk, Inc. 


©1988 Sun-Flex Co., Inc., A Xidex Corporation. 
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ultraCADD 2D™ 

ultraCADD 2D is an easy to use software system for 2D 
design and drafting that lets you quickly create and modify. Its 
extensive edit and modification capabilities work on the prin- 
ciple of “Identify-Change” rather than “Delete-Redraw.” 
Powerful MACRO capabilities for user-defined procedures, 
associative database, and the ability to view 2D designs in 3D 
during your 2D design phase provides you with complete in- 
teractive 2D design capabilities. 


ultraDESIGN™ 
Primarily developed for AutoCAD” users, ultraDESIGN is 
an innovative software package containing ultraCADD 3D 
that will allow you to transform your existing non- 
ultraCADD drawings into true-3D designs, not static draw- 
ings with depth perception. Built-in two way DXF translator 
uploads 2D to 3D and extracts 2D views from 3D designs. 
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A full-line distributor of software, peripherals, and complete 


CAD systems. Dealer inquires welcome. ? 
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Mail coupon today! Even faster, call Sun-Flex’s, 7 Ks Et 
“ultraCADD Desk”: CA (800) 458-3539, °S_ 3 


or (800) 321-1659 elsewhere. 
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Now you can grab, store, and process 
16 images in Real Time on the PC AT. 
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The many faces of Fred Molinari, President. 


The DT2861 Arithmetic Frame including CAT scanners, scanning _ that’s 4 times better than anything else 


Grabber can process 4 times as many at) >“) electron microscopes, line-scan made for PCs, give us a call today. 


images as any other frame grabber <2 oy cameras, as well as (617) 4 81-37 00. 


built for the PC AT. ordinary video cameras 
<DT-Connect” is an open interface 


With a built-in processor, the DT2861 and VCRs. It even ships 
also lets you process 4 images in parallel, with IRIStutor™ software— 


: , ; specification which permits the direct 
or switch display instantaneously from for free! 3 | aa anor re ha data acquisi- 
as many as 16 images. The DT 2861 grabs For more information tion and frame grabber boards to pro- 
images off virtually any video source, about the Frame Grabber cessor boards for greatly accelerated 
signal (DSP) and image processing. 
| ] | RS-170, NTSC, | | Number | 5... -: | Memory-Mapped | | 
Proceee ing Computer | Resolution | Gray Levels | RS-330, CCIR, cee <i Slow Scan | ea Ciswanay. 0 uae Frame-Store, | pecan | ee Price 
Board PAL Compatible | pene | Inputs | Frame tara ae Memory | | PP 
DT 2861 | | | | 16 buffers | | pTuRIS | 
Frame IBMPCAT | 512x512 | 256 Yes Yes | O-12 MHz | 8* | Yes Yes 512x512x8 each | _— Yes | IRIStutor | 24995 
Grabber | | | |. (4Mbytes) | | | 


*With DT2859 4% size multiplexer board ($395). 


DATA TRANSLATION 


World Headquarters: Data Translation, Inc., 10O Locke Drive, Marlboro, MA 01752-1192, (617) 481-3700 Tlx 951646 
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. (0734) 793838 Tlx 94011914 
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Germany 07142-54025 
International Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (416) 625-1907; Chile (2) 25-3689; China (408) 727-8222, (8) 721-4017; Denmark (2) 274511; Finland (90) 
372-144; France (1) 69077802; Greece 951-4944, 527-039; Hong Kong (3) 771-8585; India (22) 23-1040; Israel (3) 32-4298; Italy (2) 82470.1; Japan (3) 502-5550, (3) 375-1551, (3) 355-1111; 
Korea (82) 756-9954; Netherlands (70) 99-6360; New Zealand (9) 504-759; Norway (02) 55 90 50; Portugal 545313; Singapore 7797621; South Africa (12) 46-9221; Spain (1) 455-8112; 
Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 709-1394; United Kingdom (0734) 793838; West Germany 07142-54025. 
IBM PCAT is a registered trademark of IBM. Data Translation is a registered trademark of Data Translation, Inc. 
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Merging Graphics 


& Data on a Desktop 


PCs are helping to make 
the connection in facilities management 


By Eric Teicholz 


te 


or a computer-aided facilities- 
management system to be ef- 
fective, its database capabil- 
ities must be an integral part of its 
graphics. If the specifications for a 
piece of furniture or architectural 
feature change, the system should 
update the database automatically. 
Likewise, if an item in the database 
changes, the graphical display of 
the object should reflect the latest 
revision. 

Traditionally, most facilities 
managers choose mainframes to 
handle the database capabilities 
that FM applications require. But 
personal computers are 
playing an increasingly 
important role. Accord- 
ing to the International 
Facility Management As- 
sociation, about 30 per- 
cent of firms using FM 
systems were running 
their application pro- 
grams on PCs in 1986. In 
1987, the figures for desk- 
tops should prove to be 
even higher. 

Critics, however, main- 
tain that PCs present seri- 
ous drawbacks as facili- 
ties-management plat- 
forms. These drawbacks 
include slow response time, 
an inability to handle the 


Contributing editor Eric Teicholz 
covers A-E-C CAD for Computer 
Graphics World. 
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often large databases required in 
facilities-management applica- 
tions, the lack of software integra- 
tion, and the difficulty of network- 
ing graphics. To a certain extent, 
all of these criticisms are valid. 
Several developments, however, 
are making PCs more attractive. 
One of the most important is that 
PCs are more powerful. The ’386 
workhorses can handle all but the 
largest FM databases (those requir- 
ing 3D graphics will still remain 
out of reach for a while) and add-on 
boards are providing many new 
systems with better display resolu- 
tion and speed. Sophisticated soft- 
ware is also making PCs more 
suitable for FM applications. 
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The data associated with symbols is readily 
accessible during drafting to users of Drawbase. 


In addition to the technical de- 
velopments, lower costs have con- 
vinced many firms to come over to 
the PC side of the fence. FM sys- 
tems based on PCs cost about $7000 
per seat on average. Compare this 
to the $17,000-per-seat overhead of 
workstation-based systems and 
you'll know why PCs are bringing 
computer-aided facilities-manage- 
ment systems into firms that once 
thought they couldn’t afford auto- 
mated FM. Not only is the initial 
purchase price of the hardware 
lower, application software is also 
less expensive. 

The versatility of PCs helps too; 
an FM company doesn’t have to 
dedicate its PCs to facilities man- 
agement. Once in the of- 
fice, PCs can be used for 
several applications—in- 
cluding word processing, 
accounting, and computer- 
aided design. 

For these reasons, when 
the 1987 numbers are in, 
it would not be surprising 
to see that the average 
cost of automation has 
dropped off and that the 
number of FM firms using 
PCs in their work has 
climbed. 

Evaluating an FM sys- 
tem’s connectivity—how 
well it integrates data- 
base and graphics func- 
tions—is an important 
step in deciding whether 
PCs can handle the re- 
quirements of your appli- 
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Recycling FM Data 


hen officials from Blue 
Cross of Greater Philadel- 
phia were looking to redesign 
some existing space in the com- 
pany’s twin-building complex 
last year, they awarded the pro- 
ject to Ballinger, a Philadelphia 
architectural firm. Ballinger won 
the competition in part because 
of its capabilities in computer- 
aided facilities management. The 
company uses the CADapult FM 
system from Mitchell Assoc. (Wil- 
mington, DE). 

Blue Cross asked Ballinger rep- 
resentatives to develop a project 
database for a building complex 
that measures about one-and-a 
half million square feet. About 
850,000 square feet of space was 
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already in DXF format. 

As part of the companies’ ar- 
rangement, Blue Cross will ob- 
tain the database once the re- 
design project is completed. Bal- 
linger will also train Blue Cross 
employees to install the system 
and database in the client’s fa- 
cilities. 

Because of the opportunities of 
using the database again and 
again, I expect this type of ar- 
rangement in which the client can 
continually refer to and update 
the FM database to become in- 
creasingly common. It should also 
make it easier for clients to justi- 
fy the initial system costs and 
take the first step into computer- 
aided facilities management.—éT 


Macros optimize graphical and facilities: management commands in 
CADapult’s integrated database. 
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cation. Because vendors address 
connectivity in a number of ways, 
you should be aware of the advan- 
tages and disadvantages of these 
approaches. 

One approach is to assign the 
processing of nongraphical infor- 
mation to powerful relational data- 
base management systems such as 
Ashton-Tate’s dBASE III. With 
this kind of division of labor, the 
database system executes tasks 
such as furniture inventory, lease 
management, and cost accounting 
while the CADD package helps 
with graphical tasks. Using soft- 
ware such as AutoCAD and Versa- 
CAD, facilities managers produce 
and maintain as-built drawings, 
determine the best use of space, and 
obtain a graphical display of build- 
ing data. 

This approach lacks the integra- 
tion required by facilities- 
management applications. Provid- 
ing a tighter link between CADD 
functions and database manage- 
ment is the CADapult FM system 
from Mitchell Assoc. (Wilmington, 
DE). Rather than writing their own 
CADD program, developers at 
Mitchell based CADapult on Auto- 
desk’s AutoCAD. The program lets 
the user move easily between Auto- 
CAD and the database modules. A 
change in the graphics is immedi- 
ately reflected in the database, and 
vice versa. 


CADapulted Tricks 


Several software tricks set the 
CADapult program apart from 
competitors. Working through the 
menu tablet overlay and menu files 
of AutoCAD, developers at Mitch- 
ell wrote code that is fast and effi- 
cient. Calls to AutoLisp, AutoCAD’s 
programming language, are kept to 
a minimum. In fact, CADapult uses 
these calls only to access graphics 
or database functions. The software 
itself was written in QBasic—a lan- 
guage that compiles and executes 
faster than AutoLisp. 

To handle the large files often re- 
quired by FM applications, CAD- 
apult requires expanded memory. 
Its database management modules 
reside with AutoCAD. As a result, 
the database modules run at the 
same time as the graphics. 

CADapult employs a number of 
menu files to perform management 
utility operations such as drawing 
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control, menu editing, AutoLisp 
definition and defaults editing, 
general text editing, and software 
installation. The program’s menu 
system contains macros that opti- 
mize commands to both AutoCAD’s 
graphics and to the facilities- 
management module. 

For example, text sizes are auto- 
matically adjusted to the output 
scale of the drawing and the user 
can set or switch default layers and 
type styles. With the CADapult 
text editor, users can revise text 
once it’s entered. There’s also a pro- 
vision for changing the scale, size, 
or style of text. 

Users may call a special utility 
screen at any time during the draw- 
ing session to change sheet size or 
dimension standards. System de- 
fault values, such as wall widths, 
door widths, and layers can be 
changed through another screen. 

The database modules contain 
several useful features such as au- 
tomatically attaching a symbol 
name to nongraphic data. Up to 20 
fields of attributes can be entered. 
The performance of the graphics 
program is not compromised dur- 
ing use of Generic Data Base be- 
cause this module operates in 
computer memory concurrently 
with AutoCAD. The module also 
contains symbols libraries and can 
generate bill-of-material reports. It 
interfaces with other databases, 
word processors, or spreadsheets— 
without leaving AutoCAD. 


Customized Database 

To customize the Generic Data 
Base module, users can add their 
own information fields through the 
Object Data Base module. Descrip- 
tive information such as asset num- 
ber, color, and finish can be added. 

The Area Data Base module lets 
users track up to eight levels of 
space usage and provides informa- 
tion for cost accounting. The user 
defines cost centers while the pro- 
gram adjusts for circulation and 
unused space automatically. 

The Drawbase system from Skok 
Systems (Cambridge, MA) takes a 
different approach to the integra- 
tion problem. From the start, the 
company designed the database 
and graphics modules of Drawbase 
to complement each other. 

Its database takes no back seat to 
the system’s drawing functions. 
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Some Tweaks to an FM System 


HH Interspace of Philadel- 
phia helps clients evaluate 
and implement facilities man- 
agement programs. Through 
Skok’s Drawbase, the company 
writes procurement specifica- 
tions from drawings automatical- 
ly. Interspace is using the soft- 
ware in several current projects. 
To try and get around some of 
the limitations of PCs, Interspace 
tied a number of its machines 
together using a Novell network. 
Two Drawbase workstations 
(plus a third on reserve for use 
during crunch times) are operat- 
ing on Compaq 386 machines. 
Each uses 4M of memory, 80M of 


The data associated with all drawn 
objects and symbols is not only 
linked to the drawn attributes, it’s 
made visible and readily accessible 
to the user during drafting. 

In the dual-screen configuration, 
one screen is devoted to drawing 
and the other to display. In the 
single-screen configuration, the 
two displays swap places on the sin- 
gle display with one of the two visi- 
ble at all times. 

Drawbase made its American 
debut in late 1983 as a turnkey sys- 
tem hosted on various configura- 
tions of Hewlett-Packard worksta- 
tions. Skok rewrote the software for 
the IBM AT two years ago. 

While the database falls short of 


disk space, and the VMI 8825 
high-resolution graphics board. 

Standard symbol libraries and 
attributes have been developed 
and are networked. Office auto- 
mation software (i.e., word pro- 
cessors and spreadsheets) are like- 
wise tied into the network so that 
attributes can be offloaded to 
these software programs for sub- 
sequent analysis and reporting. 

Additional macros have been 
written for parametric design, in- 
cluding 3D stair routines and 
animation. So far, DXF files 
generated by other PC CADD 
systems have not been exported 
to Drawbase.—ET 
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being truly relational, it will sup- 
port relatively sophisticated quer- 
ies and searches. Queried symbols 
can be highlighted on the drawing 
display rapidly. The system will 
support user-defined schedules and 
data formats. For more sophisticat- 
ed analyses, data can be output in 
a format readable by Lotus 1-2-3 
and third-party relational database 
systems. The system is also capable 
of inputting drawing data in Auto- 
CAD’s DXF format. 

Systems such as Skok and CAD- 
apult are undoubtedly bringing 
many FM companies into the PC 
fold. For many of these applica- 
tions, today’ s desktop will rise 4 
the occasion. ; 
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DESIGN SYSTEMS 
FOR THE REAL WORLD 


Summit Computer Systems. ine 


ISICAD 


DESIGN SYSTEMS 


Todays real world is one of 
changing schedules, tight dead- 
linés and massive information 
coordination. That's why ISICAD 
is committed to CAD that’s quick, 
flexible and capable of managing 
that information. 

PRISMA, a complete turnkey 
system, offers advanced relation- 
al data base technology enabling 
you to reach beyond traditional 
drawings to project management 
and support. With modular 2-D 
and 3-D software and high- 
performance hardware, PRISMA 
provides high productivity at a 
surprisingly affordable price. 
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CADVANCE® a powerful design, 
production and presentation tool, 
is the fastest PC-CAD software on 
the market. Included in its low cost 
are features—such as intersection 


FORME REAL WORLD 


clean-up, parametric building 
grids, construction aids and an 
integrated data base manager for 
dBASE |||®—that other packages 


offer only as expensive extras. 
Supported by many third-party 
products, CADVANCE is the 
industry’s easiest to operate 
PC-CAD package. 

PRISMA and CADVANCE are 
more than products. . . they are 
compatible, expandable solutions 
that allow you to design for the 
real world instead of around it. 
More than 15,000 installations 
prove that these are solutions 
that work. 

Call today for information on 
how ISICAD can meet your design 
requirements, (800) 634-1CAD. 
In California (800) 527-4347. 


CADVANCE is a registered trademark of ISICAD, Inc. 
dBASE III is a registered trademark of Ashton Tate. 


ISICAD, Ine’, PO. Box 61022, Anaheim, CA 92803-6122, (714) 533-8910 
See us at A/E/C Systems, Booth #1425 
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Aydin Controls introduces a 
VGA compatible 20” color monitor 


“VG4/20 


Through the years Aydin Controls has provided a full line of high resolution 
color monitors. These monitors include a wide range of resolutions specific to 
various market requirements. 

Today, we are proud to introduce our latest state-of-the-art Patriot® monitor. 
The VGA/20 is a 20-inch color 
monitor with full VGA (Video 
Graphics Array) technology. 
VGA/20 offers full screen 
displays with auto-switch 
capabilities in all VGA modes. 

The VGA/20 is 100% true com- 
patible with all IBM® VGA 
controllers including the VGA 
adaptor board 8514/A and 
expansion memory card to 
provide resolutions up to 1024 x 
768 - 256 colors. The VGA/20 
offers full functionality with all 
VGA graphics cards designed to 
meet the IBM® VGA stand- 
ard. Your graphics system 
now has the 
capability 
to automatically 
select any of the VGA graphics 
modes with no manual adjustments. 

These features adapt VGA/20 to a wide range of 
PC based applications including true PS/2 compatibility for CAD/CAM, CAE, 
factory automation, and business presentation graphics. Whatever the 
application this Patriot will fit the specifications. It is available in a 
contemporary plastic cabinet with tilt-and-swivel base for the business office as 
well as a rugged metal cabinet for the factory floor, with rack mount and touch 


panel options. 
Call 1-800-366-8889 


AYDINCONTIOLs 


414 Commerce Drive e Fort Washington, PA 19034-2602 European Headquarters 
215-542-7800 e Telex: 685 1057 e FAX: 215-628-4372 64 Wilbury Way, Hitchin, Hertfordshire, SG4 OTP, England 
a division of Aydin Corporation Telephone: Hitchin (0462) 58804, Telex: 826626 AYDIN G. 


IBM*® is the registered trademark of International Business Machines. 
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When One Is 


Better than Two 


By Michael J. McLean 


hen designing or main- 
taining a manufacturing 
plant, facilities engineers 


need two types of information— 
graphical and nongraphical. From 
a graphics database, they may 
want to know how close a pipe is to 
a beam or where all the lathes are 
on the shop floor. From a relation- 
al database, on the other hand, they 
may want to know how much power 
a piece of equipment requires, when 
was it last maintained, and what its 
cost was? A single integrated data- 
base that contains both graphics 
and relational information can pro- 
vide the answers to both kinds of 
questions. 

In recent years, the graphics 
database has become an indispens- 
able tool for plant engineers. As an 
alternative to rooms of floor plans, 
electrical layouts, and plumbing 
drawings, the graphics database 
has many advantages. 

First, a database allows plant en- 
gineers to standardize formats. Sec- 
ond, it shows the engineers where 
a piece of equipment is in absolute 
terms. Drawings, by contrast, just 
show where something is in rela- 
tion to other elements. 

With the current push for great- 
er automation on the factory floor, 
such standardization and precise 
information are essential. Auto- 
matic guided vehicles, as a case in 
point, are not particularly tolerant 
of ambiguity. Nor can they compen- 
sate effectively for incorrect dis- 


Michael J. McLean is president of Palette 
Systems (Burlington, MA). 
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tances between walls or equipment. 

While the graphics database is a 
useful and viable tool in itself, its 
value is greatly enhanced when 
linked to a relational database. To 
be sure, there are several different 
ways of linking data. Turnkey 
CADD systems that have their own 
internal relational databases rep- 


entails. Next, there’s the problem 
of updating the original informa- 
tion in the central database. Since 
plant design and management can 
involve hundreds of staff, ensuring 
that everyone has the same version 
is absolutely critical. 

Companies attempting to use this 
strategy will often program their 


Integrated databases can reduce 
costs and improve the planning and 
maintaining of manufacturing planis. 


resent one approach. A CADD mod- 
ule handles the graphics problems 
of plant design and maintenance 
while an internal relational mod- 
ule takes on the rest. 

But there is a problem with this 
approach when the plant already 
has a database of nongraphical 
data. Most plants have been using 
computers for years and already 
have information for inventory and 
maintenance on multiple data- 
bases. Redesigning these databases 
to fit in with the CADD system is 
difficult. Yet only through integra- 
tion will companies obtain the full 
benefits of the software. 

A common solution to this prob- 
lem is to program the system so 
that copies of the relevant parts of 
the existing databases are made 
each night and transferred to the 
internal relational databases in the 
CADD system. This approach, how- 
ever, is inefficient at best and error- 
prone at worst. First, there’s the 
problem of duplicating data and the 
waste of computing resources this 


systems to copy the day’s changes 
and send it to a central relational 
database overnight. This means 
everyone is working with a day-old 
view of the plant. Unfortunately, 
someone could decide to attach a 
new machine to an electrical power 
distribution board at four o’clock, 
not knowing that someone else 
decided to allocate all its surplus 
power to another machine two 
hours before. 

For companies that want to re- 
tain a database yet want to add an 
integrated graphics system, anoth- 
er solution exists: They can imple- 
ment a system that links graphics 
directly to the database already in 
place. This approach provides the 
effect of having a single integrated 
database that contains both graph- 
ics and nongraphical information. 

Integrated databases can reduce 
costs and improve the planning, 
modifying, and maintaining of 
manufacturing plants. Ifan HVAC 
engineer decides to reroute some 
wiring, a central database will re- 
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flect that change. Meanwhile, a de- 
signer laying out a floor plan of the 
affected area will see the latest re- 
vision. Caterpillar is one company 
that is taking this route. The For- 
tune 100 manufacturer chose to re- 
tain the Oracle database it had 
already installed. For graphics, 
Caterpillar chose the Total Plan 
Database from Palette Systems 
Inc. (Burlington, MA). 


interface for the relational data- 
base. This allows a single program 
to make high-level calls on both 
databases and to present the user 
with seamless integration. 

Total Plan Database uses princi- 
ples that were pioneered in compu- 
ter-aided mapping systems. Users 
perceive the database as a single, 
huge CADD drawing or plan of the 
entire plant. The plan contains a 


An engineer can query and update this relational database 
interactively from a graphics workstation. 


The company’s database strategy 
hinges upon networks of worksta- 
tions from Apollo and host com- 
puters from IBM and Digital 
Equipment Corp. Its large central 
database runs off the host com- 
puters. Engineers access the data- 
base from interactive programs 
running on workstations. These in- 
teractive programs can access the 
relational database through the 
ANSI-standard Structured Query 
Language (SQL) interface and com- 
munications software provided by 
Oracle Corp. 

Palette Systems integrates the 
graphics database with the rela- 
tional database by attaching to 
each geometric entity one or more 
alphanumeric keys that identify 
the entity in the relational data- 
base. What’s more, the graphics 
database provides both a high-level 
data manipulation language anda 
programming interface that’s equi- 
valent to those provided by the SQL 
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number of layers, each containing 
a specific type of information. For 
example, separate layers contain 
columns, walls, aisles, machinery, 
lighting, and air conditioning. 

To modify a part of the database, 
an engineer first calls a skeleton 
plan of the plant to the screen. This 
view shows outlines of buildings, 
roads, and other major features. 
The user then outlines an area for 
viewing and specifies the relevant 
layers of information. Next, the 
system retrieves the information 
from the database and copies it into 
the workstation. 

The engineer performs all graphi- 
cal manipulation of the data on the 
workstation, providing high-per- 
formance interaction. When the 
modifications are finished, the up- 
dated information is sent back to 
the central database. 

Structurally, the graphics data- 
base is subdivided into a rectangu- 
lar grid. The information related to 


a single layer of each rectangular 
area is further broken down and 
stored in separate files called tiles. 


Controlling Design 

A series of tile locks prevent one 
engineer from making changes to 
an area or layer of an area while 
another is working on it. A write 
lock, for example, allows other 
users to read but not update a tile. 
These safeguards can streamline 
plant design and management. 

Because the graphics database 
covers the entire manufacturing fa- 
cility, Caterpillar’s engineers have 
a single consistent set of coor- 
dinates for all parts of the plant. 
This is required, for example, when 
programming automatic guided ve- 
hicles. Using the geometric data- 
base, an engineer can sketch a 
route for the vehicle on the work- 
station, and a separate program 
can extract the relevant coor- 
dinates and feed them directly to 
the vehicle control system. 

A beneficial side effect of the 
graphics database is that it elimi- 
nates the need for a drawing-man- 
agement system. Users no longer 
have to be concerned about which 
drawing describes a particular part 
of a plant. Indeed, database soft- 
ware handles this function auto- 
matically and transparently. 

In terms of its graphics, the soft- 
ware used at Caterpillar offers 
2%D capabilities. In addition, the 
Palette interface accompanying the 
software was designed to allow en- 
gineers to work nonsequentially 
without undue attention to the 
graphics operations themselves. 

Caterpillar plans on expanding 
the role of its integrated plant data- 
base. The company intends to pro- 
vide full integration across a wide 
range of operations, including 
plant simulation, structural anal- 
ysis, and conformity to OSHA regu- 
lations. 

An integrated database combines 
all of the benefits of a single graph- 
ics package with the flexibility of a 
general-purpose relational data- 
base. But perhaps most important- 
ly, an integrated database will 
allow plant engineers to design and 
implement changes faster. The re- 
sult is that companies will be able 
to respond to market demands 
faster, thereby improving their 
competitiveness. | 
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Akkadian Cuneiform c1400 BC 


Cuneiform fo 
CAD-Graphic 
Tablets Have 
Comeatong 
Way! 


Hitachi doesn’t go back to the clay 
tablet era as it was only founded 
in 1910 AD. 


Because of the very competitive 
nature of digitizers, Hitachi has 
had to trust in its vast network of 
R&D centers. A blend of all these 
efforts has resulted in the Puma 
Pro, which is destined to become 
the bellwether of small graphic 
tablets in the future. 


Hitachi’s new Puma Pro is a 
rugged, easy-to-use, packaged 
digitizer subsystem shipped ina 
single carton. Operating by elec- 
tromagnetic induction, the Puma 
Pro offers a compact, lightweight, 
easy-to-maintain format. The one- 
button stylus pen and 4- or 12- 
button cursors offer outstanding 
performance and are backed by a 
one-year warranty. Other features 
include: 


L] +0.0015” repeatability. 


L] Self-diagnostics—minimum 
MTTR, ultra-high MTBF. 


L] Ergonomic design—retractable 
legs, recessed menu of easy 
entry and removal. 


L] Compliant 
with UL, FCC, 
and other standards. 


[|] Reliability—unaffected by 
graphite, magnets, etc. No 
adjustments necessary. 


|] Standard system comprised of 
tablet, cable, 1-button stylus 
pen, power supply, and either 
a 4- or 12-button cursor ata 
new lower price. 


_] Mouse emulator 


L] Other digitizer models: 
Bow ie, le Mitr, ox ee 
22" x 22", 24" x 36", 36” x 48” 
(opaque and backlighted), and 
44” x 60!’ 
There are three features that can’t 
be overlooked—an incredible reli- 
ability of 200,000 + hours MTBF, a 
superior tablet warranty of 10 
years, and its fabrication using 
VLSI/gate array chips. Coupled 
with 1,000 Ipi resolution and + 20 
mils accuracy, how can you even 
think about another tablet? 


The Puma Pro is manufactured in 
the United States and combines 
Japanese manufacturing expertise 
with Yankee ingenuity. 
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IMMEDIATE 
DELIVERY 


An unparalleled depth of activities 
underlies Hitachi’s mighty size. 
Relying on its traditional boldness 
of vision, Hitachi will respond to 
today’s dynamic era with innova- 
tion and energy. 


Call us soon for the Puma Pro 
distributor nearest you. 


*Wedge-shaped symbols impressed on a wet 


clay tablet by a stylus about 3,000 BC by 
the ancient Sumerians of present-day Iraq. 


@ HITACHI 
Hitachi America,Ltd. 


950 Benicia Avenue 
Sunnyvale, California 94086 
(408) 773-8833 
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Scandinavian design & quality from: 
Art-Lab as, Box 2044 Gr.lokka 0505 OSLO 5 
Telefax : +472 37 60 98 


* CGM is an ANSI standard graphics exchange file format. 
** No restrictions on image production. License agreement does NOT allow user to redistribute the symbols as such. 
® Reg. trademarks: Pixie and Mirage by Zenographics Inc., PageMaker by Aldus Corp., Art Lab and ARTnet by Art-Lab as. 
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eak performance is found 
in Art-Lab where creativity 
meets technology. One of our 
most powerful tools for optimizing 
computer graphics production is 
the CGM* Symbol Library 
Ready to use with inexpensive PC 
software packages like Pixie®, 
Mirage®, PageMaker®, and many, 
many others, these copyright-free** 
symbols enable PC users to com- 
pete with professional service cen- 
ters in both quality and productivity. 
(Being such a center, we know!) 


Please use the attached direct re- 
sponse post card to order the 
CGM Symbols Start Package 
for only $195 (prepaid). 


Together with 100 very high quality 
symbols and illustrations, you will 
receive information on how to con- 
nect to Art-Lab’s database and tele- 
communication services ARTnet® 
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The Vanishing 


Vector 


Though they cling io some niche markets, 
vecior displays are running out of time 


By Arielle Emmett 


ess than 10 
years ago, they 
were it—the hot- 
shots of the in- 
dustry, the state 
of the art, the 
ss. creme de la 
creme. Today...well, today they 
are not. 

In the space of a few short years, 
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it seems as though an entire era of 
computer graphics has been pushed 
aside. Dazzled by a burst of pix- 
elism, the world has turned its back 
on the venerable vector display, 
choosing instead to cheer the rise of 
the colorful raster. 

The numbers are ominous. Data- 


Crisp vector images are now 
rivaled by raster images (inset 
photo) that have achieved 
remarkable clarity. 


quest, the California-based market 
research firm, has found, for exam- 
ple, that among seven major display 
vendors—CalComp, Megatek, Tek- 
tronix, Interactive Machines Inc. 
(IMI), Lundy Electronics, Adage, 
and Evans & Sutherland—only 
1400 vector display units were 
shipped in 1986, at an average price 
of $45,000 per unit. That makes a 
total market of $62 million. 

In contrast, these companies 
shipped 122,000 raster units in 
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1986. In 1988, Dataquest antici- 
pates raster unit shipments of 
about 172,000, with a total market 
exceeding the $1 billion mark. Vec- 
tor unit shipments, in contrast, will 
fall to 1050 in 1988 and will slip 
still further to 650 units in 1991,a 
market of $29.5 million. 


Dire Musings 

These figures, cautions Mike Ty- 
ler, Dataquest’s director of com- 
puter graphics and imaging serv- 
ices, do not reflect “the aerospace 
programs, such as Hughes, North 
American Rockwell, and Lockheed 
that use or build customized vector 
displays for military and flight- 
simulation applications.” But even 
vector display suppliers in this area 
have voiced doubts about growth. 

In addition to the bleak numbers, 
there are equally dire musings 
coming from most industry pun- 
dits, such as Andries Van Dam, a 
professor of computer science at 
Brown University and a consultant 
to Stellar Computer (Newton, MA), 
a high-end raster supercomputer 
vendor. Van Dam, who 10 years 
ago would have called anyone who 
predicted the demise of vector tech- 
nology “crazy, now says the tech- 
nology is becoming obsolete. 

“Vector systems are not nearly as 
versatile as raster systems,” he 
says. ““And because of the tremen- 
dous drop in prices for memory and 
logic, raster systems are not only 
intrinsically more versatile, 
they’re cheaper.” 

In addition, Van Dam empha- 
sizes that the crisp, thin lines of the 
vector display have now met their 
archrival—in the form of the Evans 
& Sutherland PS390, a raster dis- 
play featuring a dynamic, an- 
tialiasing algorithm that draws 
“very clean, crisp lines that look 
better than many vector displays 
do.” Coupled with engines that can 
put up vectors at great speeds—as 
much as 500,000 vectors per second 
in the new DEC/Evans & Suther- 
land VAXstation 8000, for ex- 
ample—the new raster systems are 
virtually unbeatable, Van Dam 
claims. 

Industry pioneer and oft-quoted 
computer graphics consultant Carl 
Machover, president of Machover 
Associates Corp. (White Plains, 
NY), makes similar points. Tradi- 
tionally, he says, vector displays 


56 


have had the advantage of offering 
extremely accurate, high-resolu- 
tion lines and fast vector processing 
speeds. But, he says, “things have 
happened to raster displays that 
have finally eliminated those ad- 
vantages.” 

In addition, he says, “‘Color has 
become dominant and the need for 
shaded and solid images has 
worked toward the demise of vector 
systems.” As a result, he sees the 
vector display market dropping at 
a rate of two to 10 percent a year. 

Still, in spite of such forecasts, 
vector displays, for the moment 


anyway, are clinging to a few niche 
markets and holding the loyalty of 
some end users. Indeed, vendors of 
vector displays claim that in cer- 
tain precision drafting and finite- 
modeling applications, as well as in 
flight simulation, air traffic con- 
trol, and defense, the vector display 
remains unrivaled for its speed and 
crispness of line. 

At Ford Motor Company, for ex- 
ample, the monochrome vector re- 
fresh display remains dominant; 
Ford uses some 1500 Lundy dis- 
plays worldwide. Similarly, IMI 
continues to sell vector displays to 
NASA for space station analysis, 
animation, and training, and to the 
aircraft industry for flight simula- 
tion and heads-up displays (HUDs). 

HUDs are transparent plastic 
shields put in a pilot’s line of sight; 
on these are projected the cockpit 
instruments—pitch ladder, com- 
pass, altimeter, air speed, etc.— 
which keep pilots who are pursuing 
targets from running into the 
ground. Vector displays still domi- 
nate that market not only because 
they provide real-time information 
to pilots but because the bright vec- 
tor display will not fade out in sun- 


light the way a raster display 
would. 

Of all the vendors of vector dis- 
plays, the folks at Lundy Elec- 
tronics & Systems (Glen Head, NY) 
seem the most bullish on the future 
for vector. “Raster has become 
more affordable and the pundits in 
the industry, the doomsayers, say 
that vector is going the way of the 
dinosaur,” says Philip J. Monego, 
vice president and general man- 
ager of the computer graphics divi- 
sion at Lundy. “But the reason 
we’ve survived in an eroding mar- 
ket is that we’ve focused on niche 
locations and been the best we can 
be—providing vectors where raster 
has not been able to satisfy users in 
production design environments.” 

Moreover, Monego remains con- 
vinced that vector technology is a 
long-term proposition. It may be 
modified; it may even be “repack- 
aged” and updated with a stand- 
alone computer and integrated 
communications—that is, vector 
displays may ultimately become 
vector workstations, he says. But 
no, the technology is definitely 
alive. Lundy is undergoing a 
‘renaissance,’ Monego asserts, 
with plans for penetration into new 
markets and applications, as well 
as projected revenue increases of 30 
percent annually over the next 
three years. Monego says those 
revenues will come from tradition- 
al avenues—the CAD markets Lun- 
dy has already penetrated—as well 
as unspecified, nontraditional 
areas that he’s mum about. 


Vector Revenues Slip 

But Lundy seems painfully alone 
in its enthusiasm. Even other vec- 
tor vendors admit to foreseeing 
problems. Though vendors con- 
tinue to sell vector displays, they 
generally report that the vast 
majority of revenue comes from 
raster sales. 

“In 1982, 100 percent of Adage’s 
revenues came from vector dis- 
plays,” says Richard Spann, chair- 
man of Adage (Billerica, MA). “By 
1987, less than five percent was 
vector. There was a tremendous 
transition in the marketplace be- 
tween 1981 and 1985.” 

“In the vector business we’ve been 
flat; it hasn’t grown,” says Tony 
Glinskas, vice president of sales and 
marketing at IMI (Calabasas, CA). 
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Recipe for 
SUCCESS: 


start with the innovation of the 
most experienced plotter company 
in the world... 


“Our anticipated growth comes from 
a newly announced raster system, 
the IMI 600R.” The new 3D system 
offers all the benefits of raster plus 
the simulated vector mode that’s so 
popular these days. IMI claims its 
new machine, scheduled to ship this 
month, will offer ‘“‘calligraphic- 
quality imagery,” hidden-surface 
removal, and the ability to process 
160,000 polygons per second. 

Then there are the major players 
who have dropped out altogether. 
Tektronix is a prime example; it dis- 
continued all manufacturing of vec- 
tor displays in 1985. And Evans & 
Sutherland, a leading player, now 
pushes its raster display, the PS390, 
which has all but superceded the 
PS350 vector terminal (though this 
continues to be produced for avionic 
markets). 

Vector displays—or “‘strokers” as 
the industry cowboys call them—are 
descendents of the light pen and os- 
cilloscope. Utilizing an electron 
beam shot onto a phosphor-coated 
CRT, they create lines by geometric 
description. In the late ’50s and ear- 
ly 60s, when researchers at MIT and 
the University of Illinois began con- 
necting CRTs to computers, they 
found that if screens displayed wave- 
forms, they could also show individ- 
ual points of light. 

When points were plotted closely 
together, they formed lines or circles; 
lines, in turn, were connected at end 
points to form polygons. In essence, 
a light pen defined the end points, 
and the computer subsequently 
sketched in “display primitives” 
such as lines, polygons, and arcs. A 
primitive vector display was thus 
created. (Ivan Sutherland, co- 
founder of Evans & Sutherland, pi- 
oneered one of the earliest vector dis- 
play systems, called “Sketchpad.”’) 

The early vector displays were 
enormously expensive. IBM’s first 
commercially available computer 
graphics terminal, the IBM 2250, 
sold for more than $100,000. At the 
same time, images had to be kept 
simple since too much plotted data 
would cause screen flicker. 

Vector displays hit their stride, 
however, with the advent of the Tek- 
tronix invention, the direct view 
storage tube (DVST). By 1968, Tek- 
tronix had perfected a modification 
Arielle Emmett, former editor-in-chief of 


Communications Consultant magazine, runs 
an editorial service firm in Hewitt, NJ. 
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of the vector screen by combining a 
dielectric mesh with the phosphor 
coating. The mesh “captured” and 
held the image when the electron 
beam sketched it on the monitor for 
the first time. This eliminated the 
costly refresh buffer and made 
graphic displays accessible to large 
numbers of customers. 

Vector technology continued to im- 
prove over the years, but the begin- 
ning of the end came in the early 
’80s, following IBM’s announcement 
of the 5080 graphics terminal when 
the market adopted raster as its new 
technological darling. And in 1985, 
Tektronix dropped its vector product 
line and introduced the 4115, an in- 
telligent raster display. 

Raster can perhaps best be 
described as the electronic equiva- 


“Raster displays numerically have 
dominated the market ever since 
personal computers and worksta- 
tions emerged in the early ’80s,” 
says Andries Van Dam. Raster tech- 
nology and workstations developed 
almost in tandem, he suggests. The 
advent of fast processors like the 
68020, virtual memory, Unix, and 
networking technology, all made 
workstations possible. 

“Historically, when we talk work- 
station, we assume it will have 
raster graphics,’ Van Dam says. 
“That’s the way things developed, 
ever since Xerox built the first 
workstations—workstation meaning 
a self-sufficient computer and in- 
tegrated, bit-mapped graphics 
display.” 

But raster displays did have their 


The vector display remains the 
phantom standard against which 
raster displays are judged. 


lent of Georges Seurat’s pointillism, 
with the pixels on the computer 
screen analogous to the colored dots 
on the canvas. Unlike vector, which 
draws continuous lines, a raster dis- 
play creates images by controlling 
the “paint value” of each pixel. With 
color raster, pixels can take on a full 
range of color values. The advan- 
tages over vector are significant. 

“In a stroke display, electrons are 
driven ballistically, and things are 
made to appear by modulating the 
intensity of the beam, turning it on 
and off,’ explains John Dalrymple, 
principal engineer in the graphics di- 
vision of Tektronix. In a vector dis- 
play, the beam moves from any point 
to any other, very rapidly, whereas 
a raster display works like a T'V set. 
The beam scans the entire matrix of 
pixels, called a raster, in a regular 
pattern. Thus, the deflection logic is 
much simpler—and cheaper—in ras- 
ter technology. 

Also, rasters do not flicker, and 
they can be used to produce solid 
areas and solid colors; vector dis- 
plays can only create the illusion of 
solidity by cross hatching. Moreover, 
even simple character generation on 
a screen eats up bandwidth on a vec- 
tor display, whereas characters can 
be created simply by “lighting up” 
pixels on a raster screen. 


initial problems. The most obvious 
was that raster displays produced 
the “stair-step” or jaggy effect, which 
wreaked havoc on the calligraphic 
line quality needed for mechanical 
CAD. In addition, early raster sys- 
tems could not manipulate shaded 
images in real time. Instead, 3D im- 
ages had to be rendered over a peri- 
od of hours or days. 

Perhaps the company that played 
the biggest role in changing that 
was Silicon Graphics (Mountain 
View, CA). With his “geometry en- 
gines,” company founder James 
Clark was the first to show that 
raster images could move in real 
time. 

“In the early ’80s, we had a dra- 
matic cheapening of memory and a 
corresponding refinement in raster- 
scan CRT technology,” Clark recalls. 
By 1983 Silicon Graphics had 
brought out a product, the Iris 2400, 
“which could put up dynamic, real- 
time vector images and shaded im- 
ages.” The jaggies were still there, 
Clark continues, “but there were 
people who preferred the versatility 
of the new workstation.” Eventually, 
antialiasing algorithms mollified 
the jaggy problem. Now, says Clark, 
“vector images on our workstations 
are precise enough to be used by 
draftsmen and body engineers.” 
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..and then add the commitment 
and resources of one of the most 
successful technology companies 
In history. — 


Schlumberger 


What do you get’ 


Still, vector displays and pixels 
fight it out—especially in the tradi- 
tional mechanical CAD markets, 
where draftsmen and engineers 
must rely on precision tools to re- 
place sharp pencils on paper. 

“Userland wanted vector quality 
in raster workstations,” says Paul 
Bemis, Apollo Computer’s senior 
product marketing manager for 
workstations. But that wasn’t possi- 
ble until the advent of Evans & 
Sutherland’s PS390, a machine 
released in 1987 that has an address- 
able image quality of 8192 by 
6912—thanks to pixel subaveraging, 
a method which divides each dot on 
the screen into an 8-by-8 matrix. 

“At first blush, it looks as if 
they’ve done it,” Bemis says. “The 
vector images on the PS390 are pret- 
ty close to what you can get on a vec- 
tor display.’”’ However, he adds, the 
polygon reproduction is not as good. 

Bemis’s perspective is unique. He 
was an engineer at Adage, a com- 
pany that once manufactured vector 
displays for the IBM plug-compatible 
marketplace (Adage now manufac- 
tures only one vector product, the 
4370). He now works for Apollo, 
which employs raster displays. 

“Ever since the trend moved 
toward raster, we’ve been compared 
against the strokers, both in terms 
of image quality and update rate 
(how effectively the systems rotate 
models in space),”’ he says. Vectors, 
in short, have become the phantom 
standard by which raster machines 
are now measured. Most of the 
raster devices don’t as yet come up 
to snuff—at least in the precision 
mechanical CAD and avionic appli- 
cations, where the “hard line” is 
everything. But, as most industry 
people acknowledge, it’s only a mat- 
ter of time before raster catches up. 
Even Ford Motor Company, a major 
vector user, seems resigned to that. 

So far, the precision of Lundy’s 
stroke devices—most recently the 
Ultragraf 88, a 3D vector display 
station with a bit-slicing engine, 
4096-by-4096 resolution, and refresh 
technology permitting animation, 
pan, and zoom—has kept Ford Motor 
Company firmly within the stroke 
camp. CAD software developed by 
Ford over a 20-year period supports 
Lundy equipment; Ford’s economic 
investment in both hardware and 
software is considerable. 

Nevertheless, says Walt Johnson, 
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supervisor of computer graphic sup- 
port at Ford Car Product Develop- 
ment, the time for pure vector 
imaging may soon be over. “In the 
past, raster displays made very bad 
wireframe images. But Evans & 
Sutherland’s new terminal produces 
pictures that are satisfactory for our 
purposes. They make beautiful pic- 
tures, although at present they’re 
too expensive for us.” 

But in time, says Johnson, Ford 
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Pure calligraphic lines, or, more 
properly, the displays generating 
them, will be seen as only partial— 
and expensive—solutions to complex 
problems. 

To David Arnoldi, president of Ca- 
max Systems, a Minneapolis-based 
vendor of a high-performance 
mechanical CAD/CAM software 
package that runs on Silicon Graph- 
ics workstations, it’s the end of an 
era. And he’s happy about it. 


pimpon) 


Vector displays, which still have a strong presence in military and 
aerospace markets, are offen used for cockpit displays. 


will likely make the raster switch. 
“There is no long-term future for the 
vector display,’ Johnson says. “I 
don’t think anybody thinks there is. 
Lundy devices have evolved to meet 
our needs, and our programming has 
evolved along with it. We’re depen- 
dent on that particular format, and 
we're going to have to change our 
CAD system.” 

As Ford makes the transition— 
and Johnson would not speculate as 
to a timetable—Lundy and other 
Ford suppliers will be forced to 
adapt. Lundy’s Philip Monego says 
that will be no problem. “We have 
every confidence that we'll bring a 
one-to-one (raster) replacement for 
our vector devices because we'll be at 
the head of the market,” Monego 
states. 

But the changes that will likely oc- 
cur at Ford will no doubt simply re- 
flect the changes that are already 
sweeping the entire mechanical 
CAD industry. Color, shading, and 
rendered surfaces are becoming an 
integral part of the design process. 


“We have always had problems 
with our vector refresh experience,” 
he says. “Until 1985, we used vector 
displays, and we were always limit- 
ed in the number of vectors we could 
put on the screen because of the 
flicker problem. There was also a 
limitation on the amount of color— 
and color is very useful in helping an 
operator understand how to get a job 
done.” 

Today, however, Camax engineers 
and customers have weathered the 
vector-to-raster storm, according to 
Arnoldi. “Our users are doing as pre- 
cise or more precise work than they 
did on vector refresh,” he says. “Af- 
terall, the essence of the precision 
lies in the mathematical database, 
not the drawings themselves.” 

Because raster “has it all’’—or at 
least most of what’s important—the 
vector display may at last be laid to 
rest as another venerable artifact, a 
history lesson in hardware, a part of 
the cycle of time that shows no for- 
giveness for technology past its 
prime. CGW 
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By Barbara Robertson 


ould you believe 
that someday paint 
software will be 
used routinely by 
accountants, attor- 
neys, and stock 
brokers? Would you believe it’s al- 
ready happening? 

“We're selling 6000 copies of Super- 
Paint a month,” says Charlie Jack- 
son, founder of Silicon Beach Soft- 
ware. “On the Mac, everyone ends up 
twiddling a bit-mapped image.” 

Given those sales figures, and the 
fact that at least two other Macintosh 
painting programs regularly show up 
on the best-selling software lists, it’s 
a pretty safe bet that graphic artists 
aren't the only people buying paint- 
ing programs. Granted, these are in- 
expensive, black-and-white painting 
programs. But with Apple and IBM 
pushing 256-color systems, it doesn’t 
take a genius to see that full-color sys- 
tems will be next. And as Rodney 
Stock, CGW’s contributing editor for 
emerging technology, points out, 
these systems are crossing an impor- 
tant technical boundary: “Until now, 
people had to choose between high- 
resolution systems with few colors or 
low-resolution systems with lots of 
colors.’ With today’s systems, 
though, users are getting both. 

Indeed, the increasing graphics 
power and color capabilities of today’s 
personal computers are taking paint 
programs out of the artistic niche and 
making them common tools for all 
applications. At the personal com- 
puter level, “true color” (i.e., 24-bit 
pixel depth) at 1K resolution is be- 
coming routine. Low-cost thermal and 


Barbara Robertson is West Coast senior 
editor for Computer Graphics World. 


Today’s paint systems span the spectrum from high-end tools of artists 
like David Em (who created the image above) to powerful low-end 
systems like SuperMac’s PixelPaint for the Mac Il, used to paint the frog. 


ink-jet printers are finally providing 
adequate color hard copy, and with 
PostScript beginning to add color 
capabilities, resolution-independent 
painting systems are on the horizon. 

Meanwhile, on the high end, paint 
systems are becoming a lot more po- 
tent. Alvy Ray Smith, vice president 
of Pixar (San Rafael, CA) and author 
of one of the first color paint systems, 
notes that ‘‘all of a sudden, there’s 
enough memory to deal with printed 
color pages at production resolution 
rather than creative presentation 
resolution.” 

Such high-end price/performance 
developments mean painting systems 
will at last become viable for dozens 
of professional graphics applications 
where high-resolution images are an 
absolute requirement. In fact, Pixar 


is working on software toolkits that 
would help developers create painting 
programs in its computers. “It sounds 
mundane,” says Smith, “but it’s the 
first time people will be able to work 
with production-quality images inter- 
actively.” 

Where did this explosion come 
from? When you look back at the ear- 
ly paint programs, it’s amazing how 
little the basic software approach has 
changed. “The issues came out very 
early on,” says David Em, a painter 
who worked on the first color paint 
system—an eight-bit system devel- 
oped by Dick Shoup and Alvy Ray 
Smith at Xerox PARC in 1972-73. (An 
aside: The Art of David Em, 100 Com- 
puter Paintings is being published 
this spring by Harry N. Abrams of 
New York.) 
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Conceived 15 
years ago by 
graphics gurus 


free to innovate, 
software for painting 


joins the mainstream as 


hardware power and 
applications appeal 


make it a tool used 


in an ever-broader market. 


In Smith’s 1978 paper describing 
Paint (an outgrowth of the systems 
he and Shoup worked on at PARC), 
you'll find current concepts such as 
“big paint,” color maps, transparen- 
cy, cycling, tinting, various brushes, 
and so forth. Paint, which also be- 
came known as Paint RGB and 
Paint3, was developed at the Com- 
puter Graphics Labs of the New 
York Institute of Technology. 

“T wish now that we all had writ- 
ten more papers describing the tech- 
nologies we were using,’ Smith 
laments. “It’s hard to realize the 
freedom we had then. We had no 
goals, no budget. We were working 
out of pure love. Now we’re getting 
bitten by people trying to patent 
things we invented long before.” 

David Em agrees. “Graphics until 
recently was a special thing only cer- 
tain people could do,” he says. “Five 
years ago, things changed quite a 
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bit. Now it’s a feature.” 

The original Paint was sold to Am- 
pex and evolved into Ava, the first 
commercial program. It also evolved 
into the software behind CGL’s Im- 
ages system. Smith, along with Ed 
Catmull from NYIT, moved to Lu- 
casfilm where they hired Tom Por- 
ter, who worked on Ava, to write a 
new painting program. “The paint 
program Tom wrote is still in use, 
although it has never been publicly 
shown,” Smith says. “The program 
was totally antialiased. The only 
commercial program I know of now 
that’s totally antialiased is Quan- 
tel’s Paintbox. But this was 1981.” 
The program Porter developed was 
used to create the famous Genesis se- 
quence for Star Trek II. 

“People haven’t gone much be- 
yond the 24-bit systems developed in 
the early days,” says David Em, who 
now primarily uses software devel- 


oped by Jim Blinn for Cal Tech’s Jet 
Propulsion Labs. “I looked at PCs 
this year for the first time and real- 
ized those toys have gotten pretty 
neat. If they don’t do most of the 
basic things now, they will within 
the next year. That’s not the prob- 
lem. The problem is output.” 

Indeed, for artists the problem has 
long been output. “Four years ago,” 
says Scott Geiger, a programmer 
who recently joined Island Graphics 
(San Rafael, CA), “we were selling 
smoke and mirrors. Artists would 
say, ‘Yeah, that’s nice, but what does 
it output to?’” 

Scott Gross, director of research 
and development at Time Arts (San- 
ta Rosa, CA), agrees. “One of the big- 
gest changes in the marketplace has 
been the hardware support for paint- 
ing systems—both input and output. 
Two years ago, there were no output 
devices at the personal computer 
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The video heritage of paint systems 


level. Now there are thermal print- 
ers with sufficient color quality and 
resolution, film recorders such as the 
Mirus, which handles 6000-line reso- 
lution for a promised price of $6000, 
and high-resolution scanners like 
those from Sharp and Howtek.”’ 

This long-time lack of adequate 
color output devices for the print 
world has meant that until recently 
most painting systems were design- 
ed for and targeted at the video 
world. Both Time Arts’ Lumena and 
Island Graphics’ TIPS systems, for 
example, are used primarily in video 
applications. 

In fact, Aurora Systems (Redwood 
City, CA), the company graphics pi- 
oneer Dick Shoup founded, is aimed 
squarely at video. “For us,”’ Shoup 
says, “it’s interesting to see how 
much paint is taken for granted. It 
used to be a special occasion. Now 
it’s used to the point of being 
abused.” 

Aurora is working on integrating 
paint into 2D and 3D video produc- 
tion—a trend echoed at Symbolics 


— 


is strong among pioneers like Aurora Systems, who created this image. 


Inc.’s Graphics Division (Los An- 
geles). “With our system,” says 
Andy Copra, a senior member of the 
technical staff at Symbolics, “you’re 
not in any one domain. The images 
produced and required for 3D and 
paint are in the same format. You 
can make a texture map of a paint- 
ing, wrap it around an object, render 
that picture, touch it up with the 
painting system, make another map, 
wrap it again, paint a frame around 
it, and it becomes a picture on the 
wall of a painted scene. 

“In addition, you can be as techni- 
cally specific in paint as you are in 
3D. Symbolics, for good or ill, is try- 
ing to bring the full power of the 
computer to the artist,” Copra ex- 
plains. Rather than hiding the 
sophistication of the computer from 
the artist, Symbolics allows the art- 
ist to access the programs—even to 
the source-code level. 

“There’s been an assumption that 
artists wear berets and emote, and 
scientists use slide rules,” says 
Copra, whose background is in film 
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photography. “When you use a com- 
puter, you’re making pictures with 
numbers. When you prohibit people 
from getting to the tools at that level 
you limit them. I got so sick and 
tired of being patronized, I took com- 
puter science courses.” 

That programmability, combined 
with the flexibility of the LISP-based 
workstation, gives artists nearly 
limitless tools. “You don’t bang up 
against walls like you do in C- and 
Unix-based systems,” explains Jere- 
my Schwartz, a graphics specialist at 
Symbolics. 

It also means “the menu structure 
and organization have a computerish 
feel,” Copra explains. This is in di- 
rect opposition to the philosophy be- 
hind the products of companies like 
Aurora and Quantel, a British firm 
with US offices in Stamford, CT. 

Indeed, the simplicity of Quantel’s 
Paintbox and the speed its hardware 
optimization of painting functions 
provides make it the most respected 
video painting system. “Quantel’s 
Paintbox is the benchmark,” says 


on 
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File name <umapZ): 
Command: redraw 


Command: regen 


AutoCAD® Release 9 REDRAW-3 seconds* FastCAD® 1.21 REGEN-3 seconds* 


WHAT ARE YOU WAITING FOR? 


The drawing is Bradley’s World Map—not a benchmark created by a vendor to make a product look good, but a 
real-world production drawing similar to your own projects in size and complexity. The table shows that for 
complex drawings, FastCAD’s regen is faster than either AutoCAD’s regen or redraw. 


What does this mean to you? It means you won’t lose your patience or train of thought waiting for redraws. A 
CAD system becomes a viable ‘‘what if’’ tool when you aren’t reluctant to view a change at several scales. All 


CAD systems allow changes—we don’t make you wait. 
Computer System Norton SI FastCAD AutoCAD 
‘ , Adv. Ed. Regen Regen 
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* Compaq 386/20 with 387/20, ESDI controller 
61.075 SISA § 


130M hard disk, 640K RAM + 256K EMM, : 2.92 5 
280.32 s 


FastCAD AutoCAD 
Save Save 


AutoCAD 
Redraw 


EGA, Compaq DOS 3.31 


IBM Personal System/2 Model 50, 
1OMHZ 80286, with 10mhz 80287, 20M hard disk, 
640K RAM, VGA, IBM DOS 3.30 


Compaq 286, 8mhz 80286 with 5.33 mhz 80287, 
30M hard disk, 640K RAM, 
EGA, Compaq DOS 3.31 


100.48 5 


AZ Computer XT, 8mhz 8088 with 8mhz 8087, 
30M hard disk, 640K RAM, 
EGA, MS-DOS 3.30 


re 89.30 5 990.90. S 4.69 5 203.74 s 


All times are measured in seconds. 
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FastCAQDs regen on the slowest machine /s faster than AutolADs redraw on the Fastest / 


FastCAD—the next generation CAD program. $2,295. Call or write for information about FastCAD’s product 
family, benefits, XP Toolkit, hardware support and dealer locations. Detailed benchmark information available on 
request. 
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Roger Corman, a senior software en- 
gineer at Island Graphics. “The soft- 
ware is extremely well thought out. 
It has a purposefully small number 
of very useful functions.” 

Jonathan Keeton, director of vis- 
ual effects at the San Francisco video 
production house Western Images, 
cites recent improvements in the 
latest version of Quantel’s Pro4 soft- 
ware as examples of the continuing 
refinement of the system. ““We used 
to have to use temporary files to do 
quick saves of pictures. Now we can 
have two files of permanent saves. 
It’s a minor change that’s made a 
huge difference. In addition,” Kee- 
ton notes, “‘they’ve added a feature 
that lets us sort of scratch paint 
through to the image below to make 
corrections that before were only 
possible with an airbrush.” It’s 
faster, and it eliminates what Kee- 
ton calls airbrush flutter. 

“The whole object of what we’re 
doing,’ Keeton continues, “is to 
make images that look like photo- 
graphs of live action. That’s why the 
Paintbox’s automatic antialiasing is 
so important.” 

Unfortunately, Quantel’s focus on 
the user’s needs is not that common. 
‘People writing algorithms are ter- 
ribly unsophisticated about how 
people use programs,” David Em 
says. “‘A little bit of effort would pay 
dividends. They’re missing the 
professional’s vocabulary. All the 
things a program does should work 
together, and the more transparent, 
the better.” 


Putting It All Together 

One of the paint programs where 
everything works together is the 
new TIPS for the PC-based Vista 
card from Truevision Inc. (Indi- 
anapolis). Drew Rogge, author of the 
award-winning Targa TIPS pro- 
gram, explains, “With Vista TIPS, 
you can draw an irregularly shaped 
star that’s antialiased and has a 50- 
percent wash and an irregular color 
spread with a drop shadow. We have 
a lot of time invested in making 
things work together. 

“But to do this really well,’ Rogge 
adds, “we need more horsepower. 
We need to access lots of memory— 
four megabytes isn’t enough—and 
we need to do color interpolation. 
Most of the hardware, on the other 


hand, is designed for people drawing 
boxes and using WordStar.”’ 

Several programmers also point to 
the fact that graphics vendors tend 
to design peripherals as well as 
boards with CAD rather than paint 
in mind. There are even hardware 
problems on the Macintosh, a 
machine designed with graphics in 
mind. “Color’s still a mess in the 
Mac world,” says Silicon Beach’s 
Jackson. “Suppose you want to move 
a drawing from a program using one 
color palette into a program using an 
entirely different palette—there’s no 
mechanism for handling that.” 

These problems point to two im- 
portant trends for painting pack- 
ages. The first is a move toward 
practical, business-driven applica- 
tions, and the second is an ac- 
knowledgement of the need to work 
with other programs. 

‘““MacPaint demonstrates the par- 
adigm,”’ says Rodney Stock, founder 
of the Computer Arts Institute (San 
Francisco). “It’s primitive, but it 
shows the direction. You'd like to be 
able to jump into paint, then move 
into a medical imaging, illustration, 
or CAD program, then move the im- 
age back to paint, then into a pub- 


lishing program. And you'd like to 
use the same style of user interface. 
That’s been the advantage of using 
all the programs integrated within 
the West End Film system in the PC 
world. And that’s the advantage of 
the Mac—where the programs can 
come from a variety of vendors.” 


Object Orientation 

Graphics applications on the Mac- 
intosh have been driven primarily 
by publishing, as have, more recent- 
ly, those in the PC world. And that 
has changed the functionality of 
paint programs. Most programs now 
include some type of high-resolution 
fonts, some degree of image process- 
ing, and, especially in the Macintosh 
world, some object-orientation. This 
last development represents a fun- 
damental change from the tradition- 
al raster-based paint image and 
makes graphic arts functions easier 
to perform. All of these trends seem 
destined to continue. 

“At first, painting programs emu- 
lated conventional media,” says 
Time Arts’ Gross in explaining re- 
cent trends. ‘Now, the tools are be- 
coming exotic. Our fade cell tool, for 
example, is like no tool available 


No longer just for fine artists, paint systems like Time Arts’ Lumena (used for 


this image) are becoming adjuncts to mainstream graphics applications. 
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You'll see why Thomson Digital Images’ 
EXPLORE” software is the leading 3D 
animation package in Europe. You'll see 
how easy it is to use TDI software 
for animation, for industrial design, 
because we demonstrate both 
applications right on the tape. And 
you ll see the spectacular results that 
animators and designers like you have 
created. 

Call today. You can charge the $20 tape 
cost right on the phone to your credit card. 

We'll rush you the tape that will change 
your animation software decision. 


Demo Tape Hotline 


1-800-952-6300 
Ask for Dept. R11 


1-800-423-4440 (in cA) 
Ask for Dept. R11 


Runs on Silicon Graphics Superworkstations 
or Logigraphics PC based systems. 
Rainbow Images 1s the exclusive 
North American distributor for TDI software. 


EXPLORE is a trademark of Thomson Digital Images. 
©1988 Rainbow Images Incorporated 


Metro Plaza 
181 Metro Drive, Suite 520 
San Jose, California 95110 


in any other media.” 

To Steve Stassman of Massachu- 
setts Institute of Technology’s Media 
Labs, however, these tools are refine- 
ments rather than innovations. 
“People are still dipping billiard 


balls in paint,” he says. “They’re 
still painting with magic markers. 
They take the diameter of the mag- 
ic marker and change it, but the im- 
print is still a hockey puck. And 
they’re still making static images 
with paint.” 

As part of his research and devel- 
opment work in computer anima- 
tion, Strassman began looking at the 
ways people draw people. “There’s a 
trend toward photorealism in com- 
puter graphics. But people don’t 
draw each hair when they draw peo- 
ple. They use paint strokes. I saw a 
thousand-year-old Japanese paint- 
ing of a woman crying that had 
three paint strokes,” he explains. 
“That seemed much easier than 
dealing with 10,000 polygons.” 

To achieve this effect, Strassman 
developed algorithms that would 
keep track of the quantity of paint 
that the brush deposits on each pix- 
el. “A brush could have different 


amounts of paint in the bristles. 
Some would run out of ink before the 
others.” he explains. “For example, 
you could start with a blue brush, 
paint over white, and halfway 
through the brush stroke some of the 
100 bristles start running out of ink. 
When you have two full bristles 
sandwiching an empty one, they sort 
of merge together and you get little 
islands of white. 

“T wanted to create an object-ori- 
ented system with the visual quali- 
ty of watercolors,’ he adds. “This 
algorithm is a compromise.” 

Oddly enough, even though the al- 
gorithm for Strassman’s Hairy 
Brushes was published in the 1986 
SIGGRAPH proceedings, no one, to 
Strassman’s knowledge, is imple- 
menting it. 


On the Horizon 

That doesn’t, however, mean 
people aren’t using the paint system 
for animation. Aurora, Symbolics, 
and many others are evolving 2D 
animation systems. 

Nor does it mean that people at 
these companies and others aren’t 
taking some innovative looks at 


New effects like Steve Strassman’s “Hairy 
Brushes” (left) and Island Graphics’ neon glow 
(above) show that while paint systems have 
remained true to their original concept, 
innovation continues apace. 


painting systems. “When you back 
up and think about deriving pixels 
rather than manipulating pixels, it 
becomes absurd to suggest innova- 
tion in painting is over,” says Sym- 
bolics’ Copra. “Imagine an anima- 
tion, for example, where you have 
behavioral pixels, where the colors 
of the pixels on each frame evolve 
over time.” 

“Paint is becoming a staple,” 
Shoup agrees, “but it’s certainly not 
mature. People always want more. 
They won’t be happy until they can 
take a picture and tie it in a knot in 
real time. 

“We'd like to be able to couple 
people more closely to the task,” he 
adds. ““We want a conceptual linking 
between what’s in the mind and 
what’s on the screen—conceptual 
grabbing of images rather than 
physical grabbing. We’re moving in 
that direction, and others are, too. 

“Tf ’'m fortunate enough to inter- 
act with a computer graphics system 
as directly and profoundly as witha 
musical instrument, Ill consider 
that a success,” Shoup concludes en- 
thusiastically. “I want to Ra a vis- 
ual instrument.” CGW 
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versatec 
in PC 


Speed. Why wait for slow pen 
plots? With Versatec, your PC can 
draw complex plots, minutes, even 
hours, faster. 

Size. Want big plots? Versatec 
plotters can give you A, B, C, D, 
and E-size drawings that let yousee 
every detail. 

Color. Looking for color to 
Spark your presentations? A Versatec 
Versacolor plotter, complete with 
interfacing, costs less than $10,000. 

Versatility. Need one output 
device that does it all? Versatec 
Spectrum can plot solid color fills, 
print 1100 lines per minute (17 PPM), 
and make screen hard copies from 
your favorite display. 


ome POW! 
plotting. 
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Versatec plotting under HPGL. Or : 
plot from 906 pen plotter application 
files. Networking? Simultaneously 
receive plots from six nodes on your 
Ethernet® network with aVersatec 
Plot Server. 

Support. Versatec has a 
nationwide, worldwide service 
organization dedicated to electro- 
Static and thermal plotters, a division 
specializing in electrographic and 
thermal supplies, and more electro- 
Static and thermal spares at more 
locations. 

Circle our readers service num- 
ber or call toll-free 800/538-6477* 
for your copy of “How to put POW/! 
in PC plotting. 


“In California, call toll-free 
800/341-6060. 


si “i 
mage VERSATEC 


A XEROX COMPANY 
Versatec, Spectrum, Versacolor, 
and Versatec Plot Server are 
trademarks of Versatec, INC. 
Xerox IS a trademark of Xerox 
Corporation. 
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Architectural Animation 


APPLICATIONS 


Putting together a complete system 


By Rik Jadrnicek 


s a firm that produces soft- 
A ware for the A-E-C commun- 

ity, our company, Archsoft 
Corp. (Mill Valley, CA) has been ex- 
ploring for some time the possibili- 
ty of using computer animation to 
create fly-throughs of architectur- 
al drawings and to develop low-cost 
video training tapes for our soft- 
ware products. But finding an af- 
fordable yet sophisticated solution 
became a challenge. We were sur- 
rounded by Pixar and Wavefront 
systems on the high end and Cubi- 
comp and Artronics systems on the 
low end, and had yet to see any- 
thing under $50,000 beginning to 
offer that capability. 


Combining Elements 

Our search ended with great suc- 
cess, however, when we found a 
way to piece together our own ani- 
mation system without relying on 
proprietary hardware or bundled 
deals. At the heart of our system is 
the Topas software package from 
Crystal Graphics (Santa Clara, 


CA). Other components of the sys- - 


tem include Cadverter software 
from Mathematica (Lakeland, FL), 
a PC/AT or compatible, a math co- 
processor, 2M EMS RAM for start- 
ers, a Targa 16 videographics board, 
a good analog or composite moni- 
tor, a mouse or digitizer, an anima- 
tion controller, and a good 3/4-inch 
tape deck. In total, this whole sys- 
tem can be configured for under 
$30,000. Since we already had the 


Rik Jadrnicek is vice president of Archsoft 
Corp. (Mill Valley, CA). 
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computer system and Targa card, 
the cost for us was even less. 

We also decided to use a service 
organization to provide the anima- 
tion controller and the 3/4-inch 
tape deck used to actually cut the 
animation, which further reduced 
the price. When we compared the 
price of the Topas software, which 
sells for $12,000, to the price of full 
video animation services, which 
can cost from $1000 to $6000 per 
second, with a budget for a five sec- 
ond spot easily starting at $5000, 
the numbers made sense. 

Our decision to combine this hard- 
ware and software to form our own 
system came about when the Tar- 
ga line of video-graphics boards 
first appeared on the market. It was 
at that time that we became in- 
trigued with the possibility of using 
captured images in architectural 
renderings created by AutoCAD 
A-E-C Architect, a drafting soft- 
ware product developed by our com- 
pany and Autodesk Inc. 

Meanwhile, Autodesk introduced 
AutoFlix software that creates ani- 
mations from AutoCAD 3D draw- 
ings. Unfortunately, although 
Autodesk’s AutoShade can work 
with 256 colors, AutoFlix limits 
you to 16 colors. Also, the anima- 
tion sequences are jerky and Auto- 
Flix displays only two or three 
frames per second running on a 
20MH Compaq 386. Contrast that 
to motion pictures which run at 24 
frames per second, and video’s 30 
frames per second. 

Then we came across Mathemat- 
ica, which was developing Cadvert- 
er, a translator that converts 
AutoCAD’s Drawing Exchange 


at an affordable price 


Files (DXF) into ASCII files com- 
patible with Topas. Topas runs on 
AT&T’s Truevision Targa and Vis- 
ta graphics boards. Crystal Graph- 
ics was also about to develop an 
IGES translator. This meant that 
we would bring our AutoCAD A-E- 
C 3D Architectural drawings into 
Topas for rendering and animation. 


Versatile Sofware 

Wechose Topas not only because 
it runs on the Targa board, but with 
Topas you can create 3D objects 
and manipulate, render, texture- 
map, and animate them relative to 
each other in a floating-point- 
accurate 3D drawing space. During 
these manipulations, the object is 
dragged in real time—a valuable 
visualization aid. A variety of draw- 
ing-environment modes can also be 
added including perspective, fog, 
grids, and reference planes. 

The Topas color palette lets you 
freely mix colors adding and sub- 
tracting red, green, blue, white, 
and black. The width and high- 
lights of each color can be changed 
along with transparency. One am- 
bient light source and up to 19 mov- 
able light sources can be colored, 
given intensity, and hidden/unhid- 
den during animation. 

Also, three views can be shown at 
one time on the screen—front, top 
and side. Function keys give access 
to two types of zoom—pixel magnifi- 
cation and software regeneration 
zoom. A camera can be panned, 
zoomed, revolved, tilted, tracked, 
and dollied. Camera positions can 
be saved to disk for later recall 
while assembling animation scripts. 

When loading Topas, I was im- 
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An architectural rendering by Fernando Rivera of Zero/One in San Francisco. Rivera develops 
architectural fly-throughs from scratch using Topas. 


pressed with the user interface de- 
sign. Pop-down menus in the draw- 
ing area give quick access to com- 
mands with dialog and status boxes 
appearing during the drawing pro- 
cess. A hot border at the top flips 
down a mode-setting dialog box as 
I move the cursor off the top of the 
screen. Another hot border at the 
bottom flips up a color palette dia- 
log box when the cursor hits the 
bottom of the screen. The pop-down 
menus can be customized and I can 
assign functions to the keys. 

For our first project, my partners 
and I created a 15-second anima- 
tion sequence as an intro to one 
of our video training tapes. The To- 
pas manual is sketchy, but by the 
end of a work day we had learned 
enough about the program to story- 
board and create the animation. 

Our task was to have a floppy 
disk fall out of the sky and fall like 
a feather onto the surface of a rotat- 
ing Earth entering into view from 
the lower-right corner of the screen. 
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The Earth and the disk then rotate 
a couple of times together and the 
disk flips off the back side of the 
Earth, rotates 180 degrees showing 
the Archsoft logo on its back side 
and scales up to about one-third the 
screen size in the upper-left corner. 


Designing an Animation 

To build the objects for the ani- 
mation, we used Tips painting soft- 
ware developed by Island Graphics 
(San Rafael, CA) for Truevision. We 
video-captured a variety of trees, 
cars, people, sky, and ground cover, 
along with wall and roof textures. 
When cutting out these images, we 
were able to render wireframe im- 
ages brought over from AutoCAD 
A-E-C Architectural to produce 
realistic architectural renderings. 
Soon we were assembling images 
on top of live video, adding an au- 
dio track, and putting it allon VCR 
tape. The videotape became a new 
form of rendering—one that includ- 
ed audio comments by architects. 


Using a video camera, we cap- 
tured a picture of a floppy diskette 
with our label on it and stored it in 
the first buffer. Next, we captured 
the Archsoft company logo and 
stored it in the second buffer. Topas 
provides up to eight texture buffers 
that store images to be used as 
backgrounds or texture maps. Then 
we built a surface texture for the 
Earth’s surface using the drawing 
primitives in Topas and stored it in 
the third buffer. The textures were 
then mapped to the surface of the 
objects we created. 

Now we were ready to animate 
the objects. Topas uses keyframes 
to create an animation sequence. 
Tension, continuity, bias, and dura- 
tion can be set for each keyframe 
sequence to determine the way ob- 
jects flow from keyframe to key- 
frame. First we placed all the 
objects in the model where we 
wanted them to begin in the anima- 
tion, including lights and camera 
positions. Then we began an ani- 
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mation script and identified that 
relationship as the starting key- 
frame. Next, we manipulated all 
the objects into another relation- 
ship and set the second keyframe. 
We continued the process for each 
pivotal move in the animation se- 
quence. When finished, the script 
could be saved to disk. 

To preview the animation, Topas 
calculates all the frames needed be- 
tween each keyframe depending on 
the time interval assigned to each 
part of the animation script. The 
animation is then previewed in real 
time on the screen in wireframe 
mode. A storyboard can also be dis- 
played showing a user-defined num- 
ber of frames in the animation and 
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by mastering the tape onto a Sony 
V0O5850 3/4-inch disk. This con- 
troller/deck combination costs 
around $10,000 retail. 

Our sequence ran about 15 hours 
overnight. When the results were 
in, the quality of the animation was 
professional. And we were certain 
that if we’d had a better working 
understanding of the software we 
could have created an animation 
sequence that would have been 
even more polished. 

Our next task was to try and 
bring over architectural drawings 
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Left: Pop-down menus are displayed. The fern was translated from AutoCAD A-E-C Architecture. Center: 


al shapes using Cadverter. The 
translation was flawless and re- 
quired no editing in Topas other 
than to group the individual parts 
of each shape so that they could be 
manipulated as a single object. I 
then applied a texture map to the 
irregular upholstery surface of a 
chair and was surprised to see a 
seamless texture wrap around the 
entire surface, leaving the metal 
legs unmapped. 

Next, I created an animated fly- 
around the object and was amazed 
at how easily I could move from Au- 
toCAD shape to Topas animation. 
Using some of the editing features 
in Topas such as beveling and tex- 
ture mapping, Archsoft can create 


3D chairs translated and converted from wireframe to shaded and textured mapped. Right: Texture map 


is wrapped seamlessly around chair. 


can be displayed all at once on the 
screen in wireframe, preview or fin- 
ished render form. Any frame can 
then be edited by selecting a frame 
during the real-time preview or 
from within the storyboard. After 
making some minor edits and view- 
ing a fully rendered storyboard 
showing about 36 frames of the 450 
frame sequence (15 seconds), we 
were ready to cut the animation. 

Ultimately, Topas creates the ac- 
tual animation by fully rendering 
a frame, sending it to the anima- 
tion controller to be cut down as 
1/30th of a second on the 3/4-inch 
tape deck, then repeating the pro- 
cess for each frame (1/30th of a sec- 
ond) in the animation sequence. 
The processing time depends on 
how long it takes Topas to render 
each frame, which in turn depends 
on how complex the model is. 

We did not have an animation 
controller, but Diaquest (Berkeley, 
CA) manufactures one of several 
controllers supported by Topas and 
also performs animation services 
for a fee of $400 per overnight run 
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created with AutoCAD A-E-C Ar- 
chitect. To do this, we brought in a 
pre-released version of the Cadvert- 
er translator from Mathematica. 
This $400 software program is also 
marketed along with Topas by 
AT&T Graphics Software Lab. 
Since the program was not yet 
released at the time we tested it, 
many changes have been made 
since then. 


Translating Files 

Cadverter converts a DXF draw- 
ing file into a Topas ASCII model 
file. The ASCII model can then be 
loaded directly into Topas for ren- 
dering. In the process, closed poly- 
lines are translated into flat faces 
in Topas and regular lines become 
discrete lines. Curve fit polylines 
become discrete straight lines and 
text is not translated. If a drawing 
layer is turned off, the entities de- 
fined on that layer are not translat- 
ed. This lets you trim down the size 
of the translation. 

First, I brought over a collection 
of 3D AutoCAD A-E-C Architectur- 


a realistic 3D ArchPaint image li- 
brary for use in Architectural ani- 
mation. We have libraries of 3D 
versions of all the AutoCAD A-E-C 
Architectural shapes such as sinks, 
toilet fixtures, furniture, appli- 
ances, landscape shapes, walls, 
doors, and windows. 

For full architectural fly- 
throughs, I was able to clean the 
unnecessary structural detail and 
drawing symbols out of a confer- 
ence room created with AutoCAD 
A-E-C prior to translation. Cur- 
rently this is done by managing ob- 
jects on different layers in Auto- 
CAD. Cadverter will not translate 
objects on layers that are turned 
off. If you want to individually 
manipulate objects once they are 
over in Topas, you need to place 
them each on a different layer. 

This is where I ran into a little 
trouble. In order to texture map 
and manipulate individual walls or 
objects, I needed to return to the 
AutoCAD drawing and place those 
objects on different and unique lay- 
ers. Since certain types of walls are 
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ADD NEW EXPRESSION 
TO YOUR CREATIVE POTENTIAL ! 


EXPLORE 


THE LEADING EUROPEAN 
TURNKEY 3D ANIMATION 
SOFTWARE 


XPLORE offers you 
exciting new scope In 
creating, manipulating 
and animating your computer 
drawn images. A whole realm of 
possibilities for rapid image 
movement, giving true-to-life 
expression to 3D animations. 
Best of all, EXPLORE's easy 
user/system dialogue allows you 
to work naturally. It's totally 
mouse and menu driven, giving 
you full visual control at all times. 


EXPLORE is available for the 
IRIS SiliconGraphics "range, 
including the new 4D/70, and in 
a PC version - thanks to a 
Logigraphics'card -. EXPLORE 
can be interfaced with most 
CAD programmes and all visual 
supports : analog and digital 
screens, 35 mm film, high 
definition hard copy for 
printing... 


Because your imagination is 
boundless, you need a 
complete computer graphics 
system. Discover EXPLORE and 
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all placed on the same layer in Au- 
toCAD A-E-C, this can be time con- 
suming and changes the drawing 
database. However, when this was 
done, the objects translated over 
correctly and could be individually 
texture mapped. After all, the Cad- 
verter software was a pre-released 
product and Mathematica had indi- 
cated that these problems would be 
addressed in the near future. 

So drawings created in CAD 
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drafting software supporting DXF 
and eventually IGES can be trans- 
lated into Topas. The rendering and 
animation features of Topas then 
come into play reaching far beyond 
any non-video animation sequences 
currently created by some nr 
drafting packages. or 


Document Publishing 


By Nadine Wandzilak 


hen Nantucket Corp. (Los 
Angeles) needed to pro- 
duce a hefty 600-page 


manual for its database-manage- 
ment software, the company turned 
to desktop publishing to cut both 
the cost and the lead time. 

“To handle long documents such 
as manuals, we needed desktop 
publishing software with good 
memory management,” says Vick- 
ie Deinhard, a technical writer at 
Nantucket. “After reviewing many 
articles in technical publications 
about desktop publishing, we se- 
lected Xerox Ventura Publisher 
(Rochester, NY) because of the 
strength of the Ventura package.” 


Nantucket bought its first pack- 
age of Xerox Ventura Publisher in 
January 1987 to produce its soft- 
ware manual for Clipper, an MS- 
DOS dBase compiler software. 
Since then Nantucket has bought 
three more packages of MS-DOS- 
based Ventura, and upgraded from 
Version 1.0 to Version 1.1 to pro- 
duce the documentation for McMax 
relational database-management 
software for Apple Macintosh com- 
puters. “Version 1.0 was very good, 
but Version 1.1, with its expanded 
memory, has solved almost every 
problem we had, says Deinhard. 

“Our manuals can run up to 700 
pages and when they are converted 
to a foreign language they can run 
up to 900 pages. There aren’t many 
packages that let you run that 
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Using desktop publishing with good management eases the task of 
writing software documentation. 
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many pages in one file. Because 
Ventura can handle large chapter 
sizes—some of our chapters run up 
to as many as 170 pages—it makes 
things easier for pagination and for 
putting in titles.”’ 

Deinhard, another writer, and 
two programmers at Nantucket im- 
port text into Xerox Ventura Pub- 
lisher from two word processing 
programs, Microsoft’s Word and 
Xyquest’s Xywrite. Each Nantuck- 
et manual incorporates screen 
shots of a computer running the 
particular software. ‘““The remain- 
ing design elements—simple boxes 
or graphics—are generated in Ven- 
tura,” says Deinhard. 


Automatic Formatting 

Custom style sheets can be creat- 
ed or selected from a library of sug- 
gested style sheets that come with 
the package. Once chosen, a style 
sheet pours text onto the screen in 
the proper format. Graphics can 
then be manipulated within a docu- 
ment and an image can be posi- 
tioned interactively within a 
column or between columns. Auto- 
matic and manual kerning control 
is also offered. 

“Before using the Ventura sys- 
tem we ran up a large bill to type- 
set and produce our manuals,” says 
Deinhard, “‘Copy had to be typeset, 
proofread, and corrected where 
necessary, and then sent to the 
printer to be pasted up and proofed 
once more.”’ 

The assembled document is print- 
ed on Nantucket’s Apple Laser- 
Writer Plus to be proofread. When 
the document is approved internal- 
ly, the file is sent to a Linotronic 
typesetter to print the manuals. 

“Sending Ventura-produced copy 
through the Linotronic saves Nan- 
tucket more than two-thirds the 
cost of traditional typesetting,” 
Deinhard says. That savings is par- 
tially offset by having a larger staff 
that handles more of the documen- 
tation production process. 

In addition to cutting the lead 
time typesetting needs to produce 
the manuals, Ventura Publisher 
gives the staff the flexibility to 
change copy easily. “We can work 
on the manuals right up to press 
time,” she says. It’sa sat Se s 
easy to appreciate. fy 


Nadine Wandzilak is a staff writer for 
Hill & Knowlton Inc. (Santa Clara, CA), 
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we At Last 
ardcopies of your Best 


Designs in 


10 Sends 


Quality computer precision feed mechanism has completely 
graphics designtakes — eliminated paper jamming. 
time. 


To capture your design ideas on hardcopy, 
But you shouldn't have to simply turn on the VP-95II and it will begin 
wait for a high-quality, eco- printing immediately. 
nomical copy of your effort. 

If you want a copy of your best design efforts in 
The Seikosha VP-95II provides the seconds, find out how quickly and easily you can 
hardcopy you need, quickly and easily... begin getting beautiful results with the Seikosha 
regardless of the CRT or high-resolution VP-95II. 


graphic display you use. 


Call or write us today. 


The VP-95II is completely 1280 * 1280 

pixels-compatible. It accepts dot clock 
frequencies to 80 MHz and has standard 
GB input. 


he direct thermal line printer uses wide 
8.0-Inch) paper, so you can do same- 

size copies directly from your CRT with 
excellent 152.4 dots/inch resolution. 


And the VP-95II has been designed 


to provide complete, trouble-free 
operation. You can replace paper 
in seconds and the printer’s 


For OEM: 
SEIKOSHA CO.,LTD. 


SYSTEM EQUIPMENT DIVISION 
4-1-1, Taihei, Sumida-ku, Tokyo 130, Japan 
Phone: +81-3-625-4610 direct 
Telex: 262-2247 SEIKO J Fax: +81-3-624-8666 


For Distribution: 


Seikosha 


America Inc. 


1111 Macarthur Blvd., Mahwah, NJ07430 


Phone: 201-529-4655 
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Atoms of Fantasy 


hough scientists have long since given up trying to describe atoms as 
physical objects, settling instead for mathematical data alone, New 
York artist Kenneth Snelson has taken up the task with a zealot’s fer- 
vor. Calling it a “labor of art” that has consumed him since the 1960s, Snel- 
son’s passion for visualizing the atom has most recently prompted him to 
turn to computer graphics. 

In the past, Snelson was drawn to real models. But, 
he says, when you try to replicate atoms with 
wood, steel, and plastic, “they end up looking like 
so much hardware, whereas a proper atom should 
be jointless, glueless, stringless, and not encumbered 
by gravity.” 

To create such an atom, Snelson purchased his own 
Silicon Graphics Iris workstation and Wavefront 
Technologies software and began experimenting with 
these new tools in his Soho studio. The images on these 
pages represent the first fruits of his labor. Eventually 
he hopes to create an animated film. 

An exhibition of Snelson’s work is scheduled for this 
September at the New York Academy of Sciences. 
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Artist Kenneth Snelson is best known 
for his large, outdoor sculptures, one of 
which stands 90 feet high. His sculptures 
can be seen, among other places, at 
the Hirshhorn Museum and Sculpture 

Garden in Washington, DC and at the © 

Kroller-Muller Sculpture Park in Otterlow, 

Holland. The image on the left is reminis- _ 
_cent of those sculptures, while the re-- 

_ maining images display his fascination 

with the quantum atom. 
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MICRO CADAM CORNERS TONE: 
Real mainframe-based PC. CAD 
software that beats them all. 


Now you can get real mainframe 
CAD power for your IBM® PS/2 
PC/AT® and compatibles at a PC price— 
just $2,995" 

MICRO CADAM CORNERSTONE 
beat the competition at the recent 
“PC CAD Shootout’’—a benchmark 
evaluation of the best PC CAD software, 
sponsored by the National Computer 
Graphics Association (NCGA), and 
witnessed by 170 CAD/CAM profession- 
als and editors. 

We not only finished first—we 
were the only system to completely 
finish the benchmark exercise in the 
allotted time. 

And when the audience voted, 
MICRO CADAM CORNERSTONE outpolled 


the closest competitor by a 6-to-1 
margin. 

MICRO CADAM CORNERSTONE 
isn’t just fast, it’s also incredibly power- 
ful. It employs the friendly CADAM® 
user interface famous throughout the 
industry for being easy to learn and 
use—even if you’ve never worked with 
a CAD system before. 

MICRO CADAM CORNERSTONE is 
upwardly compatible with the whole 
CADAM family of CAD/CAM/CAE solu- 
tions, working today on more than 
25,000 CADAM terminals and used by 
over 100,000 design and manufacturing 
professionals worldwide. And it features 
DXF neutral files, so you can exchange 
drawings with other PC-based systems 


©1987 CADAM INC 


and interface to other applications 
like desktop publishing. 

So if you’re looking for real 
mainframe CAD power at a PC price, 
then ask for the one that beats them 
all, MICRO CADAM CORNERSTONE. 
Call CADAM today—toll-free at 
800-255-5710. 


MICRO CADAM CORNERSTONE ... 
The Ultimate PC CAD Production Tool 


Re 


aw 


CADAM INC 


A SUBSIDIARY OF LOCKHEED CORPORATION 


“Suggested U.S. retail licensing fee. CADAM is a registered trademark and MICRO CADAM CORNERSTONE is a trademark of CADAM INC. IBM and PC/AT are registered trademarks and PS/2 is a trademark of International Business Machines Corporation. 


See us at COMDEX, Booth #2716 


Dealer inquiries invited 
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The Applications Focus 


Expertise in software solutions gives 
Intergraph a leg up on the competition 


By Tom McMillan 


S 


parked by the activity in the 
earliest days of the US 
Space program, companies 
like Boeing Aerospace, Chrysler 
Electronics, Teledyne Brown, and 
SCI Systems—where most of IBM’s 
PC motherboards were manufac- 
tured—have set up shop 
in Huntsville, Alabama. 
But in this technology 
enclave that doesn’t care 
to prefix its cotton-field 
geography with the word 
“silicon,” the biggest 
presence is Intergraph 
Corporation. 

The visible signs of 
Intergraph—a collection 
of nondescript, one-story 
buildings of generic in- 
dustrial style—bear lit- 
tle resemblance to the 
plants-and-plate-glass 
look of Silicon Valley or 
Boston’s Route 128. 
From president James 
W. Meadlock on down, 
the top managers of the 
company share an easy, 
understated, direct man- 
ner of expression that is 
sometimes humble in its 
recognition of the larger 
forces at work in the 
market. Yet when Meadlock says 
that “the other vendors badly want 
to be where we are now,’ it’s a 
statement that rings true. 

Today’s Intergraph grew from 
M&S Computing Inc., a consulting 


Tom McMillan is editor of Computer 
Graphics World. 
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and development firm founded in 
1969. The company assumed its 
current name and went public in 
1980, when it garnered $56 million 
in revenue. Intergraph’s 1986 
revenues of $605 million placed the 
company in the Fortune 500, where 
it competes with the likes of IBM, 
Prime/Computervision, McDonnell 
Douglas, and other heavy hitters. 


Intergraph president James Meadlock: “The other 
vendors badly want to be where we are now.” 


Intergraph sold its first computer 
graphics system, designed for map- 
ping applications, 15 years ago. 
Since then, it has developed an in- 
tegrated suite of some 300 applica- 
tions for A-E-C, mapping, mechan- 
ical and electronic design, and, 
most recently, electronic publish- 


ing. All of these share the basic phi- 
losophy of interactive graphics— 
which is, by the way, how the com- 
pany got its name. 

In a world where true turnkey 
suppliers are getting rare, Inter- 
graph keeps the faith. With the ex- 
ception of its MS-DOS-based 
MicroStation product, Intergraph 
software runs only on Intergraph 
hardware (although its 
VAX- and Unix-based 
hardware will run other 
applications). In the ear- 
ly ’80s, the company 
developed and manufac- 
tured one of the first 
high-performance graph- 
ics display systems, and 
today its Clipper-based 
stand-alone worksta- 
tions (built in its impres- 
sive Huntsville manu- 
facturing facility) com- 
pare favorably in terms 
of price/performance. 

To manage sales of its 
growing diversity of 
applications, Intergraph 
reorganized around ver- 
tical markets about two 
years ago. As Allan B. 
Wilson, executive vice 
president handling non- 
European international 
sales, puts it, “We found 
that one application was 
not enough for the typical customer 
any more. Instead of having just 
that fairly focused vision of saying 
‘This system does mechanical de- 
sign,’ we now say “This system does 
aerospace applications.’ Now the 
user has a whole bag of tools to ad- 
dress the aerospace application— 
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maybe it’s technical publishing, 
maybe it’s plant design, maybe it’s 
a 3D catalog of parts.” 

Among the industries Intergraph 
targets in this way are automotive, 
aerospace, petroleum, transporta- 
tion, utilities, municipal govern- 
ments, and technical publishing. 
According to Wilson, the approach 
has worked well. “It’s no longer 
just a single applications package 
sale—it’s a total capability sale,” he 
says. “You tend to open a lot more 
doors than just going in and talking 
about a single application.” 

At about the same time that it 
identified vertical industry mar- 
kets, Intergraph also began to aug- 
ment its traditional VAX-based 


hen Intergraph became 
frustrated last year with 
insufficient supplies of the Clip- 
per processor it had selected for 
its new Unix workstations, the 
company took matters firmly 
into its own hands—it bought 
_ the company that makes Clip- 
pers. Or to be more specific, last 
- October Intergraph purchased 
the Advanced Processor Divi- 
sion of Fairchild Semiconductor 
- Corp. from National Semicon- 
ductor Corp., which had on the 
very same day acquired Fair- 
child from Schlumberger Ltd. 

But in acquiring APD, Inter- 
graph got more than an ensured 
supply of Clippers—it also land- 
ed a talented design team and, in 
the Clipper itself, a promising 
new product. Today, APD (Palo 
Alto, CA) operates autonomous- 
ly enough to market the Clipper 

even to customers who might 
compete with Intergraph. 

In its design, the Clipper is 
markedly different from com- 
mon CPUs. It implements the 
Harvard architecture, which 

_ uses dual buses—one for instruc- 

| tions, and one for data. More- 

over, its floating-point processor 

is an integral part of the CPU it- 

_ self, so that these calculations 
create no bus traffic at all. 

_ Clipper is actually a three-chip 

set ona 3-by-4%-inch module. In 

addition to the CPU/floating- 

- point combo, two other chips— 
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systems with a strong move into 
Unix-based workstations. ““Every- 
one would rather have an individ- 
ually dedicated resource—it’s only 
an issue of cost,” says Meadlock in 
explaining the timing of the move. 

The venture into the stand-alone 
world has been a massive under- 
taking for Intergraph. The value of 
the company’s time-honored IGDS/ 
DMRS environment—the nucleus 
VAX software that provides an in- 
tegrated, interactive graphics 
database—had to be preserved at 
the same time that a new object- 


one for each of the buses— 
provide memory caching (4K each) 
and management. Together, the 
three chips integrate the func- 
tions of much larger collections 
of chips and glue logic in other 
microprocessor designs. 

With a clock speed of 33MHz, 
the Clipper delivers perfor- 
mance in the range of 7.5 MIPS. 
Intergraph characterizes the Clip- 
per as having a high MIPS den- 
sity and many of the economic 
benefits of this are passed along 
in the price-performance ratios of 
its Clipper-based workstations. 

Intergraph underscored its 
commitment to continued Clip- 
per development when it an- 
nounced the C300 version at 
last November’s Autofact show. 
With an improved pipeline de- 
sign, enhanced floating-point 
performance, and a 50MHz clock 
speed, the C300 hits 13 MIPS. 
Yet it uses the same instruction 
set as the earlier C100 version 
and is pin-for-pin compatible. 
The C300 should be available in 
sample quantities by mid-year. 

Intergraph president James 
Meadlock stresses the value of 
the APD acquisition. “If you 
stand back, it’s a little bit shock- 
ing that we own totally a better 
capability than either DEC or 
IBM has to produce microproces- 
sors,’ he says. “It makes our 
evolution—keeping all this soft- 
ware in sync—pretty easy.” —1M 


oriented Unix environment, called 
IGE (Intergraph Environment), 
was put into place. 

Intergraph has accomplished this 
quite elegantly. Even those work- 
station users running stand-alone 
IGE applications can link with 
VAX hosts to tap IGDS data. In this 
way, says Meadlock, “the worksta- 
tion-based products supplement 
and extend the VAX-based line.” 

Many industry observers have 
questioned Intergraph’s logic in 
building its own workstations 
rather than going with a widely 
used platform. But Intergraph has 
always done the whole job itself, 
and when questioned on the point, 
Meadlock’s answer is immediate: 
“IT think we’ve consistently built 
the best graphics terminal in the 
industry. The only real difference is 
that it’s a stand-alone workstation 
now rather than one that only 
works with a VAX. I personally 
think we build a better workstation 
than even Sun—I think for the 
money it’s a better product.” 

And certainly the Intergraph 
workstation line has some distin- 
guishing features. While the com- 
pany supports standards like GKS 
and X Window, its workstations 
are the only ones in the industry to 
be based on the Clipper processor 
originally developed by Fairchild 
and now owned by Intergraph (see 
“The Clipper Connection’’). The 
dual-bus Clipper provides on-chip 
floating-point power and is, in the 
words of executive VP John 
Thorington, only “at the beginning 
of its life cycle.”’ 


A Clipper Switch 

The Clipper workstations employ 
a memory-partitioned architecture 
that relies on the Clipper itself for 
CPU and floating-point operations, 
on Intergraph’s custom gate-array 
GX and GZ controllers for graphics, 
and on Intel 286 or 386 micropro- 
cessors for I/O. Thanks to this mod- 
ularity, upgrading a workstation 
with a new-generation Clipper 
would be a simple plug-and-play 
switch. 

But Intergraph is not building 
workstations just to run its own 
software, nor did it acquire the 
Clipper operation just to be sure of 
a good supply of processors. Both 
products are being aggressively 
marketed to independent develop- 
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CA-DISSPLA. 
Science and engineering’s 


most powerful, most complete 


graphics sysiem. 


As the market leader, with the largest number of users in the 
fields of science and engineering, CA-DISSPLA™ stands alone as 
the most advanced, functionally complete system for 
visualizing and presenting data available from any source. 


Making important information easier to see— 
and understand. 
CA-DISSPLAS high level FORTRAN subroutine library easily handles 
masses of complex data, turning them into full color graphs, 
charts, maps, surfaces, contours and 2 or 3 dimensional 
designs. The significance of the information stands out. 
Decisions can be made faster and with greater confidence. 


Compatible with virtually every graphics output device 
and every type of CPU, workstation or PC. 

High-powered though it is, we’ve made it easy to use so you'll 
spend less time programming and more time analyzing the 
results. CA-DISSPLAS productivity option can automatically gen- 
erate FORTRAN code for many applications. And its interactivity 
allows unlimited flexibility. Supported by every type of CPU— 
supercomputers, mainframes, minis, and PCs. Hardware inde- 
pendence keeps you always ahead of advancing technology. 


The leader in performance—and in service and support too. 
CA-DISSPLA surpasses all others in performance and functionality. 


And Computer Associates makes sure it surpasses all others 
in service and support as well. Some very good reasons, 
indeed, why Computer Associates’ visual information systems 
are chosen by 3 out of 4 of America’s leading companies. 


If you are starting fo think about 
computer graphics applications, 
start with the leader, Computer 
Associates. Call Chris Andrews 
or write today: 1-800-343-4133 (In 
Massachusetts, 1-800-322-0491), 


(AOMPUTER® 
SSOCIATES 


# 
Software superior by design. 


One Tech Drive, Andover, MA 
01810-2497 


Please send me information on CA-DISSPLA. cew 4/88 
Atin: Chris Andrews. Computer Associates 
One Tech Drive, Andover, MA 01810-2497 
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Company 
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© 1987 Computer Associates International, Inc. CA-DISSPLA is a trademark of 
Computer Associates International, Inc. 
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ers. The California-based Advanced 
Processor Division has yet to land a 
big contract with another workstation 
manufacturer (although it does sell 
Clippers to several board-level sup- 
pliers), but the workstation line 
already boasts more than 80 third- 
party programs. 

“A good suite of third-party soft- 
ware is essential,” says John T.. Hub- 
bard, executive manager for 
workstation marketing. Hubbard 
notes that Intergraph’s implementa- 
tion of graphics standards makes 
porting software to the Clipper 
machines relatively straightfor- 
ward: “For a graphics programmer, 
the graphics environment could 
have more impact on the port than 
the chip does.” 

One of the first major software 
products to tap the object-based 
programming environment devel- 
oped for the Clipper workstations is 
the Intergraph Engineering Model- 
ing System for mechanical design. 
Indeed, I/EMS is such a departure 
for Intergraph that it does not run in 
the traditional VAX environment. 
The product grew from a “clean 
slate” approach to mechanical de- 
sign, says Randy Anderson, product 
marketing manager for mechanical 
design/engineering. 

Already selected by two interna- 
tional aerospace companies (Em- 
braer of Brazil and Aeronautica 
Macchi of Italy), /EMS uses NURBS 
(non-uniform rational B-splines) for 
its mathematical base—the only ele- 
ments that aren’t NURBS are points 
or text. The software combines coor- 
dinate system geometry with bound- 
ary representation of solids, which 
are integrated with wireframe and 
surface modes as-well. 

I/EMS is now the core mechanical 
design product for Intergraph. Addi- 
tional packages like I/FEM (for 
finite-element modeling) and I/PDM 
(for managing design and manufac- 
turing information in a networked 
installation) have been integrated 
with EMS, as have third-party appli- 
cations including the Moldflow plas- 
tics product from Moldflow Pty. Ltd. 
and Silma Inc.’s CimStation for de- 
sign, simulation, and programming 
of automated manufacturing. 

Intergraph is currently looking to 
I/EMS as its trump card. ““We’ve got 
our act together and have the 
premier product,” says Meadlock. “I 
think you’ll see a lot of business in 
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mechanical for Intergraph this year. 
I/EMS is probably the only totally 
new, redesigned package for 
mechanical.” 

Another new product designed for 
the networked workstation environ- 
ment is the Distributed Publishing 
system, which so far com- 
prises DP/Publisher, a core product 
covering general-purpose publish- 
ing, and DP/Presenter, which gener- 
ates presentation graphics. As is the 
case with I/EMS, the object-oriented 
environment lends itself to a rule- 
based approach to linking a specific 
stand-alone task to the larger graph- 
ics database. 

A traditionally strong area for In- 
tergraph has been the A-E-C mar- 


workstation world. Especially in 
A-E-C, though, the skyrocketing 
growth of PC-based systems caught 
the company off guard. “We waited 
later than we should have to get seri- 
ous in that business,” says Mead- 
lock. “Autodesk is a challenge to 
fight, but we’ll see.” 

And what we see, in fact, is that 
MicroStation, the PC-based clone of 
Intergraph’s IGDS environment cre- 
ated by Bentley Systems Inc. (in 
which Intergraph now owns 50 per- 
cent interest), has ascended to the 
number-three position in the PC 
CAD market, according to figures 
compiled by Daratech Inc. The prod- 
uct achieved this status largely 
through nine months of telemarket- 
ing in 1987, when over 4000 units 
were sold. Bentley’s role is now 
primarily one of enlisting third- 
party support for MicroStation. 


MicroStation ascended to the number- 
three position in the PC CAD market 
in a mere nine months. 


ket, which the company addresses 
with an array of products for ar- 
chitectural design and drafting, fa- 
cilities management, civil and 
structural engineering, plant design, 
automated data capture, model 
walkthrough, and other applica- 
tions. Here again the company re- 
cently introduced a new system that 
takes advantage of the object- 
oriented environment of the Clipper 
workstations. Master Architect, as 
the product is called, provides an “‘in- 
telligent” design capability in which 
an object is associatively linked to its 
surroundings. The system can dis- 
play 2D and 3D views simultaneous- 
ly, and it also includes a 32,768-color 
rendering capability with represen- 
tation of shadows, reflections, and 
surface textures. 

Referring to Master Architect and 
the drafting-oriented Project Ar- 
chitect, executive VP Bob Thurber, 
a company founder who now heads 
up A-E-C and mapping, says, “We 
are moving pieces of functionality 
out to the workstation, but they tie 
back into the fund of resources in the 
VAX world.” 

In this way, Intergraph hangs on 
to its traditional strength while it be- 
gins to compete in the fast-moving 


Intergraph’s announcements at 
the upcoming A/E/C Systems show 
(see Graphics Products, this issue) 
reveal that the company is not for- 
feiting its interests in that market 
to lower-end vendors. Its new prod- 
ucts provide competitive solutions 
that carry the potential of clear up- 
ward growth. 

In sum, the story of Intergraph is 
a story of interactive graphics appli- 
cations. It has been a major player 
for a number of years, and there’s 
nothing on the horizon that will 
change that. Granted ventures like 
the workstations and the Clipper 
chip are taking the company into 
new markets, but Intergraph is still 
first and foremost the largest com- 
puter graphics applications house in 
the world—and therein lies its well- 
earned pride. 

And Meadlock’s quote about other 
vendors wanting to be where Inter- 
graph is? He elaborates: “Prime is 
buying CV, IBM is out madly try- 
ing to put together an applications 
software development team, and so 
is DEC, and so is Sun now—all of a 
sudden they’re interested in applica- 
tions.” All of which means that 
Huntsville, Alabama, is a pretty 


good place to be right now. CG’ 
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rves 


Beyond 
The New 
Fangled 

Graphics 


Save Hundreds Of Development Hours 
CLIPPER GRAPHICS™ was designed with YOU in mind. 


e Agraphics controller that delivers 5 to 20 times 
greater performance than the much publicized 
VLSI graphics chips 

e An AT, RT, and 386 compatible board set with 
mainframe graphics capabilities, choice of 
colors, and resolutions to 1280 x 1024 

e An open architecture to design graphics applica- 
tions for today and for the future: 


— Standards - VDI/CGI™, GKS, GEM™, 
and CGA for easy software interchange 


— CAD/CAM applications - AutoCAD®, 
Computervision™, VersaCAD™, and 
MICRO CADAM®, to name a few 


— Development tools - C-library, PHLIP™ 
with over 200 graphics order codes, 
HOOPS™ (Phigs like package) 


— Emulators - TEK 41XX, VT100 


CLIPPER GRAPHICS provides unmatched performance 
of 10 million pixels/second line draw, integer and float- 
ing point data types, 2D/3D transformations, picking, 
Bezier curves, hierarchical display lists and much more. 


All this to minimize your development time, and let you 
bring high performance products to the market with a 
competitive edge. 


lf you are designing products for CAD/CAM, 
Simulation, Robotics, CAE, Imaging, 
Publishing and other technical fields that 
require intelligent graphics, this product is 
for you! 


Don’t be left behind, get the most 
advanced technology today. 


Step ahead of the pack. Call now for 
more technical information and OEM 
product literature. 


Pixelworks, Inc. 
The High Performance Graphics Company 


7 Park Avenue, Hudson, NH 03051 
603-880-1322 e 800-247-2476 
Telex: 910-240-0663 


CLIPPER GRAPHICS, VDI/CGI, GEM, AutoCAD, VersaCAD, Computervision, MicroCADAM, PHLIP and HOOPS are trademarks of their respective companies. 
Drawings courtesy; VersaCAD Corp., Ithaca Software, PDA Engineering, Pixelworks, Inc. 
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| Introducing | 
“7 —— SummaSketch 
5 Es Plus. 


The World’s Best 
Selling Graphics Tablet 
Just Got Better. 
Drawing/ Our new SummaSketch tablet is 
Tracing filled with “‘Plus’s”. Like full IBM 


connectivity with the PC, AT and 

new PS/2. Plus full Microsoft® 

compatibility through a Universal 
} Mouse Emulator. Plus a Separate 
tablet driver for Microsoft Win- 
dows. Plus a new, two-year war- 
ranty. Add that to our standard 
features — like the highest reso- 
lution and accuracy with the most 
software compatibility — and you 
have the tablet with all the Plus’s. 
The new SummasSketch Plus. 


® CIM 
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Draw on our experience 


New Universal Mouse Emulator"” Fairfield, CT 06430 - 203-384-1344 | New Tablet Driver allows operation 
adds software compatibility with §=£~————~————~———— under Microsoft® Windows 
AutoSketch and hundreds SEND ME ALL THE PLUS'S. environment, PageMaker® 


Send me more information on the : 
of other programs. new. 12”x 12” SummaSketch Plus and Windows Draw. 


tablet today. 
Type of industry: 
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| | 
! 
| Type of application: 
| (_] lm interested in OEM information. 
! Name: | 
os 
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Address: 


Wy. 
0 
Mail to: Summagraphics Corporation 


777 State Street Ext. , 
Fairfield, CT 06430 
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Font Design Comes of Age 


As typography moves from high art to mass staple, 
the font design community confronts new issues 


By James Cavuoto 


ype. We see it every day in 
newspapers, billboards, books, 


magazines, street signs—any 
medium that involves written com- 
munication. But as ubiquitous as it 
is, few of us recognize the subtleties 
that go into designing and produc- 
ing type. 

Ever since the time of Guten- 
burg, typeface design has been con- 
sidered high art—an accomplish- 
ment on the level of the novel or 
symphony, according to one con- 
temporary type designer. But with 
the emergence of desktop publish- 
ing and the need for hardware and 
software suppliers to offer quality 
type for their products, type provid- 
ers are now confronted with new 
issues and challenges, both legal 
and technical. At the same time, 
people who have never dealt with 
type now find themselves specify- 
ing typefaces, purchasing soft 
fonts, and even creat- 
ing their own type 
designs. 


A History Lesson 

The history of type 
can be divided into a 
number of eras dominat- 
ed by certain design 
styles. The history of 
typesetting, on the other 
hand, can be divided into 
technological periods: 
manual typesetting (mid- 
1400s to late 1800s); hot 
metal typesetting machines 
like the Linotype (late 
1800s to 1960s); phototype- 
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setting (1960s to 1980s); and digital 
typesetting (1980s to present). 

Each of these eras overlaps some- 
what; conventional phototypeset- 
ters, for example, are still widely in 
use, and most models made since 
the 1970s store their fonts in digi- 
tal form. Digital typesetters (also 
called imagesetters) like the 
Linotronic 300 use a laser and 
raster image processor to render 
high-resolution text and images on 
a photographic negative, whereas 
earlier phototypesetters used a 
cathode ray tube or alternative 
light source. 

Though advances in typesetter 
technology have had an impact on 
the graphic arts and publishing in- 
dustries, it is the proliferation of 
low-cost, medium-resolution laser 
printers that is chiefly responsible 
for the current widespread interest 
in type. Microcomputer users have 
suddenly found themselves specify- 


’, 


/ 


ing type and dealing with terms 
like “typeface” (a particular type 
design) and “font” (a particular size 
and weight of a typeface, such as 
12-point Times Bold). And type pro- 
viders have thus found themselves 
with an enormous market to serve. 
Although this expanding market 
has offered tremendous opportuni- 
ties for companies that own the 
rights to popular typefaces, it has 
also forced them to change the way 
they do business while creating 
openings for new enterprises. Be- 
fore the advent of digital type, 
typeface design and ownership was 
largely the province of typesetting 
equipment manufacturers like 
Linotype, Monotype, and Compu- 
graphic, which would often com- 
mission prominent type designers 
to create new faces. These com- 
panies retained trademark rights 
to the typeface names—“Times,”’ 
“Helvetica,” “Palatino,” and so 
on—though anyone was 
free to use the designs as 
long as the styles were 
renamed. 
The experience of 
Linotype provides a good 
example of the changes 
wrought by the expand- 
ing font market, as well 
as the controversies con- 


Definitive outline, the 
initial digital and 
source material for all 
of Bitstream’s font 
products, is one of 
the many forms in 
which Bitstream can 


supply digital type. 
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fronting the industry. The com- 
pany, the corporate descendant of 
the first true typesetter manufac- 
turer, had a large library of popu- 
lar faces for use in its machines, 
including the above-mentioned 
Times, Helvetica, and Palatino. 
Matthew Carter, a well-known 
type designer who worked at Lino- 
type, recalls that the company’s 
type division accounted for just 10 
percent of sales, but was very 
profitable nonetheless. During 
company meetings, Carter says, 
members of the type development 
division proposed that Linotype 
license its typefaces to other type- 
setter manufacturers, only to be 
voted down by manufacturing ex- 
ecutives who feared the move would 
cut into equipment sales. 
That, and a corporate 
cost-cutting effort in the 
late 1970s, caused Carter 
and three others from the 
the company’s type devel- 
opment division to leave 
Linotype and form Bit- 
stream, a self-described 
“digital type foundry.” 
Bitstream’s mission was 
to obtain typefaces, convert 
them to digital form, and 
provide them to a variety of 
equipment manufacturers. 
Founded in 1981, the Cam- 
bridge, Massachusetts-based 
company was in a good position to 
take advantage of the printer man- 
ufacturers’ need for quality fonts. 
Some typefaces, particularly 
older ones, are in the public do- 
main. Anyone can use them with 
their original names—Bodoni, Bas- 
kerville, and so on. Other typefaces 
were obtained by license from the 
International Typeface Corp. and 
other companies whose major 
source of business is licensing type. 
For example, Bitstream ap- 
proached Linotype about licensing 
Times, Helvetica, Palatino, and 
other typefaces, but Linotype re- 
fused. So Bitstream developed its 
own versions of the faces under new 
names: “Dutch” instead of “Times” 
and “Swiss”’ instead of ‘‘Helveti- 
ca.” “Palatino” was reborn as 
“Zapf Calligraphic”’ under the su- 
pervision of legendary type de- 
signer Hermann Zapf, who had 
originally designed the typeface. 
Soon after Bitstream was formed, 
Apple Computer began develop- 
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ment work on its LaserWriter laser 
printer, which would use Adobe’s 
PostScript page-description lan- 
guage. Linotype, seeing the new 
laser printer as a complement 
rather than competitor to its prod- 
uct line, agreed to license its type- 
faces to Adobe, which would later 
develop digitized versions. At the 
same time, it introduced the Lino- 
tronic 100 and 300, two imageset- 
ters that also used PostScript. 
Linotype’s decision to license 


A few wise words from 
Adobe Systems. 


fonts to Adobe but not to Bitstream 
is “‘a pure business decision,” says 
Steve Byers, Linotype’s manager of 
type development. ““Why should I 
give someone else the rights to 
license my product when they’Il be 
in competition with me?” Adobe, on 
the other hand, is “offering printer 
technology, but not in direct compe- 
tition with Linotype,”’ Byers says. 


License & Registration 

The restrictive licensing of fonts 
is a controversial issue in the type 
design community. A committee of 
ATyplI, an international typogra- 
phy association, recently proposed 
an amendment to its code of ethics 
that would encourage designers not 
to work for any company that res- 
tricts licensing of its typefaces be- 
yond a two-year period. Linotype’s 
position, Byers says, is that the 
owners of a typeface “‘should be in 
control of the license for that prop- 
erty. If Linotype owns the license to 
a typeface, then Linotype should 


decide who to license it to.”’ 

Another controversy involves 
copyright protection for typeface 
designs as well as typeface names. 
At present, the look of a typeface is 
not protected, though its name is. A 
related issue is whether or not the 
software that produces a particular 
typeface is also protected under 
copyright laws. 

“The question is whether it’s a 
program or a database,”’ Byers ex- 
plains. “‘All of the major players 
think it’s a program.” On these 
copyright-related issues, most ven- 
dors, including Bitstream and 
Linotype, are allies. Both belong to 
a group known as the Typeface De- 
sign Coalition that is lobbying 
Congress and performing other 
activities aimed at protecting 
typeface designs. 

One point that cannot be dis- 
puted is that the ““democrati- 
zation”’ of type, as Carter calls 

it, is having a significant im- 

pact on the type design com- 

munity. Software like Font- 
ographer (Altsys, Plano, TX) 
for the Mac and Publishers’ 

Type Foundry (ZSoft, Mari- 

etta, GA) for the PC give 
desktop publishers the abil- 
ity to create their own type- 
faces. Though this will un- 
doubtedly lead to many bad 
designs (one expert estimates that 
it takes seven years to learn the art 
of typeface design), Carter believes 
that “‘the cream will rise to the top. 
Some good designs will be created 
this way.” 

He also points out that amateurs 
can sometimes teach professionals 
a thing or two about their craft. 
Recalling the introduction of dry 
transfer lettering, which allowed 
non-professionals to create their 
own headlines, “you saw people do- 
ing headlines with bad letter spac- 
ing. Yet that influenced type de- 
signers to use that kind of look.”’ 

Linotype’s Byers agrees that the 
wider availability of type is having 
a significant impact. “The market 
for specifying type is much broad- 
er now. Anyone willing to pay the 
entry ticket has access to type,” he 
says. ““Whether they turn it lg 
typography is up tothem.” ©CG// 


CGW contributing editor James Cavuoto 
is editor and publisher of microPublishing 
Report, a desktop publishing industry 
newsletter in Torrance, CA. 
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Introducing the Tektronix 
4693D: The 300 dots- 
per-inch, 16.7 million-color 
printer. The flexible 4693D 


cessing. The result: rich, 
vivid output in as little as 
ninety seconds. 


Family and OEM/VAR dealer 
Orograms, contact your 


local Tektronix representa- 
tive. Or call 1-800-225-5434. 


What's more, the 4693D fea- 
tures up to 12Mb of memory. 
So you can offload and store 
three full color images of 
1024 x 1280 pixels. The 
4693D's multiplexing capa- 
bility allows four users locally, 
or even more on aLAN. 


And backing the 4693D Is 
Tek'’s 67-country service and 
support network. For more 
information about Tek’s com- 
plete 4690 Color Printer 


is fully compatible with Sun, 
Apollo and Tek workstations, 
plus the IBM PC and MAC 
ll. Add the 4510A Color 
Graphics Rasterizer for sup- 
port of ASCII and IBM hosts. 


Use the 4693D's high-speed 
interface to download com- 
plex images in under five 
seconds. Then, the onboard 
Motorola 68020 drives ultra- 
fast intelligent image pro- 


In Oregon, 1-235-7202. 


COMMIT TED TO EXCELLENCE 
& 


Copyright 987, Tektronix, Inc. All rights reserved. ART-102 
__ *Coekpit image courtesy of Island Graphics Corporation. 
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Now you can see your 
avorite programs in living color. 


In+a+Vision® running under 
Microsoft» Windows. 


AutoCAD. 
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‘The new QMS Colorgrafix 100. 


Want to make your AutoCAD’, GSS* CGI'™- and DGIS*- page in under two. Other printers can take 30 minutes, 
compatible applications more useful? Print . even longer. In print quality, its 300x300-dot-per- 
them in color with the new QMS Colorgrafix™ 100. '\* ay \ inch resolution equals printers that can cost up to 
It’s a thermal ink-transfer printer that uses Von three times more. 
two boards for AT-compatible PC’s. More- This enhanced performance comes from a power- 
over, it lets you select software drivers to ful QMS controller that uses the 40-MHz TI 
maximize compatibility, bringing color to 34010 graphics processor. With 12 mega- 
hundreds of popular applications, including =~ © == ~-~SC bytes of RAM it gives you more accurate 
those written under Microsoft Windows 1.0X. eo color reproduction on the most complex 
The Colorgrafix 100 maximizes speed, applications. And with 24 standard type 
too. It produces a full-color 812”x11” page or fonts, it gives you more flexibility. To get 
transparency in about a minute. An 11”x17” | the facts in living color, call 1-800-631-2692, ext. 112. 


OMS 


More Useful Solutions. 


The following are trademarks of their respective companies: AutoCAD of Autodesk, Inc., GSS, CGI and DGIS of Graphic Software Systems, Inc., Microsoft of 
Microsoft Corp., TI of Texas Instruments, In*a*Vision of Micrografx, Inc., and DesignCAD of American Small Business Computers, Inc. © 1988 QMS, Inc. 


AutoCAD. 
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DSPs Boost Graphics 


Digital signal processors make headway in 
graphics and image-processing applications 


By Leonard McMillan 
& Bob Farah 


any electronic designers 
have found that the high 
math throughput and flex- 
ibility that make digital signal 
processors (DSPs) ideal for signal- 
processing applications make them 
equally well-suited for a wide 
variety of other computationally 
intensive applications including 
graphics and image-processing 
operations. 

Digital signal processors have 
been slow in emerging in graphics 
and image-processing applications 
because of a lack of high-speed 
floating-point capability and a lack 
of high-level software support. 
While programming in assembler 
and working with a fixed-point for- 
mat sufficed in real-time applica- 
tions where programs were small 
and used few instructions, coding 
complex graphics and image al- 
gorithms proved cumbersome. 

Recent advances in process tech- 
nology, along with the availability 
of software tools such as C compil- 
ers, have changed that though. The 
computational speed of today’s float- 
ing-point processors is approaching 
that of fixed-point processors, and 
new tools are making them easier 
than ever to program. 

AT&T Pixel Machines has taken 
advantage of digital signal proces- 
sors in designing its PXM 900 
Series family of image computers. 
Targeted at applications that re- 
Leonard McMillan and Bob Farah are both 


members of the technical staff for AT&T Pixel 
Machines (Holmdel, NJ). 
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quire the real-time processing of 
realistic three-dimensional images, 
such as animation, visual simula- 
tion, and image processing, the 
PXM 900 Series uses a parallel con- 
figuration of up to 82 floating-point 
DSPs to deliver up to 820 MFLOPS 
of compute power. 

A number of alternatives to DSPs 
are available to designers of high- 
performance image computers. 
One strategy is to use a general- 
purpose microprocessor such as the 
Motorola 68020. Such processors 
offer the advantage of a large estab- 
lished software base, flexibility, 
and the existence of high-level soft- 


ware tools that speed a product’s 
time to market. But while they’re 
optimized for running operating 
systems and executing high-level 
languages, these processors lack 
the high-speed math capability 
necessary to execute computation- 
ally intensive graphics and image- 
processing algorithms. 

One way that electronic design- 
ers can achieve higher performance 
is to take advantage of custom 
hard-wired processors that imple- 
ment particular graphics algo- 
rithms directly in silicon. Such 
chips have proven to be fast and, 
when mass produced, relatively in- 


The PXM 900 performs geometric transformations and clipping, 
generates shading coefficients, and maps objects from 3D object 


space into 2D screen space. 
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Courtesy of Evans & Sutherland 


expensive. The problem with this 
strategy, however, is limited flexi- 
bility. Because the hardware re- 
quired to implement particular 
rendering algorithms varies wide- 
ly, users are limited to a single ren- 
dering technique. For example, 
while object transformations rely 
heavily on floating-point opera- 
tions, line drawing can be accom- 
plished using only incremental 
fixed-point operations. 

Because the breadth of hard- 
wired processors is restricted, 
OEMs find it difficult to adapt their 
machines to accommodate a wide 
range of customer applications. 
Moreover, this restriction prevents 
customers from taking advantage 
of new advances in al- 
gorithm development. In 
the fast-paced graphics 
market, fixed hardware 
becomes obsolete quickly. 

Bit-sliced processors of- 
fer the combined advan- 
tages of flexibility and 
high performance. By 
combining a variety of 
building-block compo- 
nents such as floating- 
point multipliers, Arith- 
metic Logic Units (ALUs), 
sequencers, and register 
files, designers can imple- 
ment a high-performance 
machine that can be 
adapted for a wide range 
of applications. The bit- 
sliced approach has two 
disadvantages though. 
First, several bit-sliced 
chips are needed to pro- 
vide the functionality that 
a single DSP provides. 
The resulting bit-sliced 
implementation is only 
slightly faster than that 
which can be achieved 
with a DSP. However, it 
also occupies more real estate, con- 
sumes more power, and is consider- 
ably more expensive. 


Design Difficulty 

Bit-sliced systems are also more 
difficult to design and program. In 
most cases, these bit-sliced systems 
are programmed using very wide 
microcode words that control many 
parallel activities. This, combined 
with the fact that most bit-sliced 
systems are unique, makes it dif- 
ficult for high-level languages to 
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be developed. 

Digital signal processors combine 
the advantages of high perfor- 
mance, flexibility, and ease of use 
onto a single chip. Compared to bit- 
sliced processors, DSPs offer great- 
er ease of use. Where bit-sliced 
designers must program in micro- 
code, users of DSPs such as the 
AT&T DSP82 can take advantage 
of high-level tools including C com- 
pilers, simulators, and debuggers. 
For speed-critical routines, design- 
ers can take advantage of a high- 
level C-like assembly language and 


To speed frame-buffer access, the PMX 900 uses 
an array of DSPs (Pixel Nodes) to process the frame 
buffer in parallel. Maximum load balancing is 
ensured through the use of a pixel-interleaving 
strategy. 


link these assembly routines with 
the remainder of their C applica- 
tion programs. 

Because of their high level of in- 
tegration, low cost, and ease of use, 
DSPs can be combined in multi- 
processor configurations more 
easily than can building-block 
processors. 

Graphics and image-processing 
applications prove particularly 
amenable to a multiprocessor ap- 
proach, as the relative independ- 
ence of processing for each pixel 


allows a speedup that increases 
nearly linearly with the number 
of processors used. 

DSPs offer a number of features 
that make them ideal for executing 
graphics and image-processing al- 
gorithms. One of the most impor- 
tant features is their ability to 
perform three-operand multiply- 
accumulate operations in each in- 
struction. 


Graphics Features 

Multiply-accumulate operations 
are particularly important in 
graphics applications because they 
form the core of most commonly ex- 
ecuted routines, such as matrix 
multiplication, vector cross prod- 
ucts, and scalar dot 
products. 

Matrix multiplication, 
for example, is used for 
three-dimensional trans- 
formations, and in the gen- 
eration of bicubic surfaces 
through forward differ- 
encing. Cross products are 
important for generating 
normal vectors (used for 
shading), and for calculat- 
ing the sine of the angle 
between two vectors (use- 
ful for computing Shell’s 
Law of Refraction, which 
is used in ray tracing and 
for sophisticated shading). 
Dot products are used 
extensively in shading 
calculations, both for cal- 
culating diffuse and spec- 
ular distributions. 

DSPs are able to per- 
form multiply-accumulate 
operations in a single in- 
struction by combining a 
Harvard (or near-Har- 
vard) architecture with a 
hardware multiplier. In a 
conventional micropro- 
cessor, multiplication is imple- 
mented as a series of multicycle 
shift/add operations. A DSP such as 
AT&T’s DSP32, by contrast, can 
load two data operands, multiply 
the operands, and accumulate the 
result (add the result to the result 
of the previous multiply-accumu- 
late operation) in a single instruc- 
tion cycle. 

In addition to providing a high- 
performance math architecture 
that speeds the execution of graph- 
ics algorithms, many DSPs provide 
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Digitizers 
8x 24” thru 9x9 ‘x9’ 


All our digitizers come complete with RS- 
232 output format, power supply, two-way 
communications, a stylus, optional one but- 
ton and four button cursors, a five function 
menu, and are IBM-PC compatible. So no 
matter what your size requirements are, 
we've got you covered; (at low cost too!). 


We'll cover your digitizer needs with twelve 
different active areas to choose from. From 
the GP-7 Grafbar Mark II, (“Flexible, Precise, 
and Elegant .. .”, PC Magazine), all the way 
through the 60” x 72” GP-8, and of course the 
user adjustable active volume, (up to 9 ft. 
cube), of the GP-8-3D. And you can digitize on 
any work surface. 


OEM versions available. Directly supported by 
AutoCAD, ProDesign II, Generic CADD, CAD- 
VANCE, CADKRY, Easy Digit, etc. Also, com- 
patible with Lotus Measure. 


For more information contact: 
Skip Cleveland (203) 255-1526 


got your size. 


SCIENCE 
ACCESSORIES 
CORPORATION 


970 Kings Highway West, P.O. Box 550 Southport, CT 06490 (203) 255-1526 * Telex 964300 = FAX (203)254-7271 
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a number of features that simplify 
the coding of graphics algorithms. 
One such feature is optional satu- 
ration overflow and underflow. 
Overflow occurs when two large 
numbers are added and the result 
exceeds the maximum number that 
can be represented on the proces- 
sor. In this case, the result wraps a- 
round, creating a negative number. 


DSP32’s Intensity 


This condition can create a wide 
variety of problems if the processor 
doesn’t provide a means for detect- 
ing and correcting underflow/over- 
flow. Consider, for example, the 
calculation of the red, green, and 
blue intensities for each pixel. Be- 
cause the DSP32 uses a floating- 
point number to represent each pix- 
el’s intensity, it can represent that 
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intensity with greater precision 
than can the eight bits that are 
ultimately used to drive the RGB 
guns. 

When the DSP adds two floating- 
point numbers to compute an inten- 
sity value, the result may be a num- 
ber whose precision requires more 
than eight bits to represent (great- 
er than 255). If the result exceeds 
255, then it will wrap around to 
zero, resulting in a pixel intensity 
that’s black rather than bright. 

A similar case occurs when two 
numbers of nearly equal magni- 
tude are subtracted. If the result is 
a number that’s smaller than the 
smallest number that can be repre- 


sented by the machine, an under- 
flow condition will occur. In this 
case the result wraps around to a 
positive number. 

For machines that don’t provide 
for optional automatic detection of 
underflow/overflow, programmers 
must perform a test after each float- 
ing-point calculation to ensure that 
the result doesn’t exceed eight bits 
of precision. If the value overflows, 
then the programmer assigns the 
maximum value to the pixel. In the 
case of underflow, the programmer 
assigns the minimum value. The 
extra programming steps slow 
down the process of updating pixel 
values. 


Automatic Detection 
With machines that provide for 
the automatic detection of under- 


PXM 900 Series Overview 


* upporting resolu- 
- W tions as high as 
_ 1280 by 1024 at 32 bits 
per pixel, and provid- 
_ inga peak performance 
_ of up to 820 MFLOPS, 
the PXM 900 Series is 
a family of high-per- 
formance image com- 
puters that is designed 
_to offload a host of com- 
_putationally intensive 
graphics and image- 
processing operations. 
The first host for the 

900 Series is the Sun-3 
workstation. To simpli- 
fy software develop- 
ment on the 900 Series 
image computers, AT&T 
provides a library of 
high-level graphics func- 
tions (such as draw a cir- 


cle, shade a polygon, draw quadrics and super quadrics, 
and shade surface patches) that programmers can call 
from their C applications programs, which are devel- 


oped to run on the host. 


The high-level graphics functions of the 900 Series 
consist of a series of high-level instructions and data 
that are downloaded to the 900 Series via the VME bus. 
After they’re downloaded, these instructions are trans- 
lated to primitives that can be executed directly by 
other DSP32s in the pipeline and Pixel Nodes. The code 
needed to execute these primitives is stored in each 


-DSP32’s local memory. 
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“ | Serial | 


 24-Bit Address Bus 


‘multiply-accumulate 

operations inasingle 
clock cycle by combining — 
a Harvard architecture 

with a hardware © 
multiplier. 


] the DSP32 can perfo 


The 900 Series family of image computers can also 
be programmed directly in either C or DSP32 assem- 
bler. To change the function (or add a new function) of 


any of the processors in either the pipeline or the Pix- 


fy programming. 


el Nodes, programmers simply download the function 
to the appropriate DSP32. A C compiler, assembler, 
linker, and symbolic debugger are provided to simpli- 


By adding processor cards, users can increase both 
frame-buffer size and processing speed. Prices for the 
900 Series range from $45,000 to $120,000. 
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Choosing The 


Right Tool For . 


The Job 


Picking a high-performance graphics terminal emulation 
package is easy. Consider the following and you won't get stuck 
with the wrong tool for your job. 


A large installed base indicates widespread customer 
acceptance. Grafpoint has the largest installed base of 4105, 4107, 
and 4115 Tektronix '’ emulation products. 


A flexible product will operate in a number of environments. 
Grafpoint’s products also provide DEC VT100"™ and VT200 
emulation, operate in asynchronous as well as networked 
environments, and support the broadest possible range of graphics 
boards for your IBM PC™, XT", AT™, PS/2"™, or compatible. 


A partial emulator may work today, but not fill your future 
requirements, Grafpoint’s third generation of Tektronix emulation 
products stand up to the most rigorous compatibility testing in the 
industry; the others don't. 


Quality technical support protects your productivity as well as 
your investment. By offering a 30-day money back warranty, a 
year of free technical support from a readily available team of 
emulation experts, a year of free software updates, and a generous 
upgrade policy that protects your investment, Grafpoint sets the 
standard in customer support. 


Grafpoint is a trademark of Grafpoint 

Tektronix is a trademark of Tektronix, Inc. 

IBM PC, XT, AT, PS/2 are trademarks of International Business Machines Corp. 
DEC, VT are trademarks of Digital Equipment Corp. 


© 


Avoid RCSS (Rubber Chicken Shock Syndrome)! 
Buy your terminal emulation from the proven leader. 
To hear about our latest generation of products, or 
arrange for a demonstration call today 
1-800-426-2230/ (in California 1-408-446-1919). 


Yes. | want to learn more about the leader in Tektronix 
emulation. Send me your FREE pamphlet “Spend Less on a 
Graphics Terminal...” 


Name Bis 


Title 
Company 
Address 


City | | of a tag 


Phone 


Please fill in coupon or attach your business card and mail to: 
Grafpoint, Spend Less, 1485 Saratoga Ave., San Jose, CA 95129 
CGW 4/8 
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flow/overflow, the DSP performs 
this test automatically. If the out- 
put exceeds a predefined precision, 
the result is automatically clamped 
either high or low, depending on 
the condition. 


Additional Features 

Another feature provided by 
DSPs that simplifies graphics 
programming and helps minimize 
programming errors is the availa- 
bility of guard bits in the accumu- 
lator. These bits provide additional 
precision for the accumulator’s out- 
put that helps ensure accuracy 
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The PXM 900 employs the 10- 
MFLOP DSP32 to perform two 
classes of functions. While a pipe- 
line of up to 18 DSPs handles trans- 
formation functions, a parallel ar- 
ray of up to 64 DSPs is used to han- 
dle rendering and accessing of the 
frame buffer. 

The pipeline performs all the 
functions necessary to manipulate 
objects in three dimensions. For 
graphics applications, processors in 


By combining a hardware multiplier and an adder with a high- 
speed data bus and on-chip, zero-wait state memory, the 
10-MFLOP DSP32 is able to multiply two 32-bit floating-point num- 
bers and accumulate the result with the result of the previous mul- 
tiplication operation in a single instruction cycle. 


when executing a long string of 
multiply-accumulate instructions. 

In a DSP that doesn’t provide 
these guard bits, after each multi- 
ply-accumulate operation, when 
the programmer scales the output 
(so that it can be represented with 
the processor’s existing precision), 
a small error results. For a single 
multiply-accumulate operation, the 
magnitude of this error is typically 
insignificant. However, for a suffi- 
ciently long string of multiply- 
accumulate operations (when per- 
forming 360 successive rotations of 
one degree each, for example), propa- 
gation of the error through the chain 
can result in a significant error. 


Ba 


the Transformation Pipeline re- 
ceive high-level three-dimensional 
geometric primitives from the host, 
perform geometric transformations 
and clipping, generate shading 
coefficients, and map objects from 
three-dimensional object space into 
two-dimensional screen space. 
The resulting geometric primi- 
tives are broadcast to the Pixel 
Nodes, a parallel array that per- 
forms drawing functions and ren- 
dering functions. The function that 
each DSP in the pipeline performs 
is determined by a program that’s 
stored in each DSP’s local memory. 
Users can change the function that 
each DSP performs by downloading 


a new program. 

While transformation perfor- 
mance is generally the bottleneck 
in applications that require the 
manipulation and rendering of 
wire more easily than can building- 
block frame images, in applications 
that require the real-time display 
of realistic three-dimensional im- 
ages rendering is typically the bot- 
tleneck. Rendering performance, in 
turn, is limited by the rate at which 
the frame buffer can be accessed. 

The frame buffer stores the data 
needed to represent each image 
frame. To store realistic images, 
where the number of pixels and the 
amount of data per pixel is high, a 
very large frame buffer must be 
used. Accessing this frame buffer in 
real time demands an enormous 
amount of computational power, 
much more than can be obtained 
with a single processor. 

To speed frame-buffer access, the 
PXM 900 uses an array of up to 64 
DSPs to process the frame buffer in 
parallel. Maximum load balancing 
is ensured through the use of a pix- 
el interleaving strategy. To imple- 
ment interleaving, the DSPs are 
arranged in an n-by-m array. Each 
processor in the array accesses 
every nth pixel on every mth scan 
line. This fine granularity allows 
the load to be distributed evenly 
across all processors. This, in turn, 
allows display speed to increase 
almost linearly with an increase in 
the number of processors used. 

By combining a parallel architec- 
ture with a unique load-balancing 
strategy, the 900 Series is able to 
provide high performance across a 
wide range of graphics and image- 
processing algorithms. In graphics 
benchmarks, for example, the 900 
Series draws 16 million Gouraud- 
shaded pixels per second and 2.25 
million Phong-shaded pixels per 
second, and performs 1 million ray 
intersections per second. For adap- 
tive Histogram Equalization, a key 
image-processing application, the 
900 Series processes a 256-by-256 
array in one-half of a second. 

The key to making the most of a 
parallel architecture is identifying 
bottlenecks and understanding the 
computational demands of the al- 
gorithms. And, by adding processor 
cards, users can increase both the 
size and processing speed of the 
frame buffer. aW/ 
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MUTOH 


Mutons New Plotters 
Take the Lead. 


Why pencil? 


Because pencil is a more productive way of putting your ideas on paper. 
Not only is it amazingly fast—up to 44.5 ips and 5.7G acceleration 
(F Series)—it also makes for sharp, clean lines that are 
remarkably stable, and free from annoying skips. Bold, easy-to-read 
lmes that make beautiful copies, even with low-cost systems. 
And corrections are fast, too. Best of all, pencil means 
uninterrupted plotting for greater overall speed and efficiency. 
Pencil capability is a Mutoh exclusive. s 
Find out what a real difference it can make in your ba se 


a 
Pe 


actual plotting applications. Oe 


en 


Then take the lead. With Mutoh. Ce ae 


Were Giving You a Whole New Line. 


The iP-Series plotter The F-Series plotter 


takes either pen or pencil. 

Adjusts pen pressure automatically. 
Resolution of 0.00098” . 

Speed of 19. 7ips. 

HP-GL compatible. 


takes either pen or pencil. 
Resolution of 0.0004”. 
Speed of up to 44.5ips. 
Accelerates up to 5.7G. 
HP-GL compatible. 


MUTOH AMERICA INC. 


895 Cambridge Drive, Elk Grove Village, IL 60007 312/952-8880, Telex: 73-4333, Fax: 312/952-8808. 
Western Region 5596 East La Palma Avenue Scenic Corridor Industrial Park Anaheim, CA 92807 714/779-2326 Fax: 714/779-0185. 


MUTOH EUROPE GmbH. Klosterstrasse 112, 4000 Dusseldorf 1 F.R. Germany Tel: 0211/3613095 Fax: 211-362128 


7 MUTOH INDUSTRIES LTD. 
Z, 


N Yl 1-3, Ikejiri 3-chome, Setagaya-ku, Tokyo 154 Japan Tel: (03)413-8111 
mMumoHnH + Telex:242-2575 (DRAMUT J) Fax:03-411-9025 
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TurboView. 3D perspect 
with AutoCAD® dxf files. 
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Corporation 
713 Edgebrook Drive 
Champaign IL 61820 
(217) 359-8482 Telex: 206995 
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e animation software for use 


The User Connection 


MARKETING 


The value-added reseller serves a vital role 
In today’s complicated marketplace 


By Jeffrey Dalton 


ith desktop publishing 
and presentation graph- 
ics products growing rap- 
idly in popularity, millions of word 
processing users are finding them- 
selves drawn into new responsibil- 
ities. Previously accountable to 
corporate management for commu- 
nication through written language, 
many users now have been given 
the responsibility for visual com- 
munication as well. 

One result of this trend has been 
the creation of a critical role for 
value-added resellers, or VARs. As 
suppliers, consultants, and educa- 
tors, VARs play an important role 
in helping companies deal with the 
problems associated with a commu- 
nications medium that is rapidly 
shifting from a written to a visual 
orientation. 


VAR vs. Retailer 


On the most superficial level, 
VARs can be thought of as serving 
the same function as computer 
equipment retailers. Both usually 
buy products directly from manu- 
facturers at higher volumes than 
users could, and both can pass 
along to users the benefits of 
manufacturers’ price discounts on 
volume orders. And to the extent 
that a local market’s retailers offer 
the same merchandise as VARs, 
the outcome of their competition is 
primarily decided by price. 

But there is a difference. Where 
retailers move computer products 
as commodities, with service and 
Support as secondary considera- 
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tions, VARs give service primary 
importance. It is the job of the VAR 
to evaluate a customer’s needs and 
to create product configurations 
that will serve as an appropriate so- 
lution. And though the clients of 
VARs often have enough in-house 
technical expertise to do the actu- 
al installation, the VAR tradition- 
ally works closely with these 
people, freeing them from having to 
attempt complicated integrations 
on their own. 

And for users moving from a 
word-processing environment to a 
computer graphics environment, 


4000 


3000 


2000 


‘NUMBER OF RESELLERS 


Electronic 
publishing 


APPLICATION AREA 
- Total number of resellers 


|- Resellers capable of selling and supporting 32-bit solutions | 


the complexities involved in setting 
up a system can indeed be over- 
whelming. The range of products 
available today includes add-on 
cards with graphics controllers, 
video adapters, and a variety of im- 
age capture devices. There are dis- 
play monitors, scanners, printers, 
plotters, mass storage hardware, 
film recorders, and systems and 
applications software. 

Scanners and their related 
products are especially complicat- 
ed tools, and they often play a key 
role in encouraging users to seek 
out VARs. Scanners offer users the 


The Reseller Marketplace " 2 


Source: Summit 
Strategies 


CAD/CAM/CAE 


The conclusion drawn by Summit Strategies is that of the 1800 
electronic publishing and CAD/CAMICAE resellers that could 
effectively sell and support 32-bit solutions (including OS/2 and 
Macintosh), only 350 of them could handle Unix applications. Of that 
number, fewer than two-thirds are likely to have a desire to do so. 
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exciting possibility of combining 
computer-generated graphics with 
still photographs, paper sketches, 
or other two-dimensional artifacts. 
Similarly, with the right tools, im- 
ages can be captured from video 
cameras or retrieved from video 
storage devices. 

Once captured, these images can 
be manipulated in a variety of ways 
and then used by the desktop pub- 
lisher in all kinds of documents or 
by users interested in creating 
presentation tools such as slides, 


MARKETING 


overheads, films, videotapes, and 
video discs. It is now even feasible 
to use a PC-based graphics system 
to produce animated film/video and 
to mix and edit sound as acreative 
element in presentation graphics. 
But understanding all the possibil- 
ities and then mastering them is 
asking a lot from people who have 
mainly used computers as word 


P vides Custo1 ’ Solution - 


hen the Advanced Com- 
puting Technologies (ACT) 
department within Hoechst Cel- 
anese Corp. needed a way to 
generate slides of molecular 
models, it turned to a value- 
added reseller for help. More spe- 
cifically, it turned to Eastern 
Computer Graphics. 

An authorized reseller of com- 
puter graphics products from 
more than 40 manufacturers, 
Eastern Computer Graphics has 
supplied Hoechst Celanese—a 
New York-based manufacturer 
of chemicals, pharmaceuticals, 
plastics, and fibers—with IBM 
AT-based computer graphics 
workstations for about three 
years. 

One of the demands placed on 


Eastern Computer Graphics 
came from ACT, which needed to 
use AT-based graphics worksta- 
tions to manipulate images 
originally generated in a DEC 
VAX environment. The ACT de- 


partment, explains Dr. Greg 
Nelson, senior research associ- 
ate, conducts research in molec- 
ular modeling and in the appli- 
cation of artificial intelligence to 
process control. While visualiza- 
tion products facilitate this re- 
search, Nelson says, presenta- 
tion graphics products are sig- 
nificant in helping researchers 
give progress reports on their 
work at meetings—meetings 
where contracts are often at 
stake. 

To meet ACT’s need for a 
method of migrating images 
from a VAX to an AT, Eastern 
Computer Graphics developed a 
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product called T-Z Link that it 
priced at $395. It is a solution, 
says Nelson, that has worked 
well. T-Z Link converts images 
generated by popular main- 
frame applications software into 
a format that can be manipulat- 
ed by Zenographics’ Mirage soft- 
ware running on PCs. 

The Hoechst Celanese re- 
searchers, in specific, use T-Z 
Link to convert images original- 
ly created on VAXes with Com- 
puter Associates’ CA-Tellagraf 
and Molecular Design Ltd.’s 
ChemLab software. According to 
Nelson, the T-Z Link/Mirage in- 
tegration was configured witha 
user interface similar to that of 
CA-Tellagraf. 

Thanks to T-Z Link, says Nel- 
son, researchers can now render 
slides in much less time than 
was possible in the VAX en- 
vironment. “‘I remember,” Nel- 
son says, ‘“‘one morning, driving 
to work, I hit on a way to con- 
dense material I had presented 
on four slides into material I 
could present on just one slide. I 
arrived at work about 8:30 a.m., 
had the new slide ready by about 
9:00 a.m., and presented it at a 
9:30 meeting.” 

Before Eastern Computer Graph- 
ics became its supplier, the 
Hoechst Celanese research divi- 
sion spent about $35,000 per year 
on outside slidemaking services, 
Nelson estimates. Now, with the 
product integrations supplied by 
the VAR, the division has been 
able to do virtually all slidemak- 
ing in-house without adding staff 
dedicated to that purpose.—JD 


processors to arrange blocks of 
alphanumeric symbols. 

But helping users select and inte- 
grate the appropriate equipment is 
only half the service provided by 
VARs. There is also the VAR’s role 
as educator. Just as there is more 
to the fine art of painting than 
knowing how to mix paints and 
brush them onto canvas, there is 
more to productive business graph- 
ics than merely knowing how to 
operate a particular combination of 
hardware and software. 

The key to creating effective busi- 
ness graphics is the ability to an- 
swer key artistic questions. When, 
for example, should data be 
presented in a 3D chart versus a 2D 
chart? How can different color ar- 
rangements affect a presentation? 
When does it make sense to com- 
bine computer graphics with a cap- 
tured image? When can a chart in 
a slide presentation be effectively 
reproduced in a printed brochure? 
How can you tell if a chart in a 
brochure clashes with a graphic 
element on a facing page? What are 
the rules graphic artists follow 
when they drape text around a bar 
or pie chart? 

It is the job of the VAR to help 
users develop an appreciation for 
such concerns. By working closely 
with a VAR, users should eventu- 
ally gain the skill and confidence to 
experiment successfully with new 
techniques and design alternatives 
on their own. 


A Vendor’s Ally 

Finally, the support and consult- 
ing services offered by VARs make 
them valuable not only to users but 
to computer graphics manufac- 
turers as well. The reason is that 
many manufacturers of computer 
graphics products must rely on 
VARs as outlets, in some cases as 
exclusive outlets for strategic 
products. 

With all the niches they must ad- 
dress to be profitable, even the 
largest manufacturers lack suffi- 
cient resources to directly provide 
users with product integration so- 
lutions and training and consult- 
ing. Ina very real sense, then, the 
VAR becomes a manufacturer’s 
helping hand, an important exten- 
sion of the organization. 4 


Jeffrey Dalton is president of Eastern Com- 
puter Graphics (Eatontown, NJ). 
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VTE DIGITALVIDEO 
SYSTEMVERTRIEBSGESELLSCHAFT MBH 


VTE DIGITALVIDEO VERTRIEBSGESELLSCHAFT MBH Se rerr— eee 
Bahnhofstrasse | - 8036 Herrschi v.-Germai lephone 081 + Telex 527780 vted' ele 13661 
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VERTIGO V2000: 
FOR NEW DIMENSIONS IN 3D ANIMATION. 


| animation look better than ever mi The 


One system makes 3D 


Vertigo V2000. The work- Station-based system designed specif- 


ically to meet all your video ~ animation needs im Everything is included. All the hard- 


and the most intricate 


ware. All the software. So you can produce complex models 


animation sequences for broadcast-quality film or video Oroduc- 
tions—quickly and easily. From digitizing artwork, to recording 
final frames m And when your production needs | i grow, It’s 
easy to expand. You can add more spee - a “wage §=6oDY adding 


more render accelerator boards. You can add more render stations. 
And design stations m So we'll meet your needs today. And tomorrow & 
| Now here’s the best news. The V2000 is from Cubicomp. The one 


company that really knows how to make 


you a success. Because we sell more than just systems. We sell 
complete solutions. From planning and evaluation to training oper- 


ators through system installation and checkout. Plus, ongoing 


support and service help you get_ the most out of your system from 


day one m@ What's more, Cubicomp offers the broadest line of 


video animation. products, anywhere. Products that are based 
the world’s largest installed base of animation 


self. Call for our reel. 800/331-9678. (In CA 


on feedback from 
users m@ See for your- 


_ 294295.) Or write Cubicomp Corporation, 


415/887-1400. Telex | 
21325 Cabot Boulevard Se ————SHawaard, CA. 94545 m And let us add an entirely 
new dimension to your 3D animation m <' CUBICOMP Picture the Possibilities m 


nr ere 
(1) LORIMAR LOGO: © 1987 Cubicomp Corporation, (2) GOLDEN GATE BRIDGE: © 1987 San ane” Production cop for KPIX, (3) GRAPHIC EVIDENCE LOGO: © 1987 Graphic Evidence, (4) ANT: © 1988 Graphic Evidence, 


(5) BULL. © 1987 Cubicomp Corporation, V2000 is a trademark of Cubicomp Corporation © 1988 Cubicomp C 
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GRAPHIC ARTS 


Artistic Curves 


An exploration of why cubic 
B-splines make the best design tool 


By Craig C. Cook 


hy do graphic artists have 
those elaborate French 
curves on their drafting 
tables? Because they need to render 
smooth, continuous curved lines, of 
course. When that artist is working 
with computer graphics, the need is 
still there. 

Often, the original artwork is only 
a rough design. Thus, the designer 
requires a tool that generates 
smooth curves from rough input, 
rather than one that fits curves to 
existing smooth descriptions. 

Less obvious but equally impor- 
tant features of the design tool are 
minimal storage requirements (so 
the software can run on affordable 
hardware) and resolution inde- 
pendence for curve definitions. 
These dictate a compact mathemat- 
ical representation that can be 
evaluated reasonably quickly at 
any desired resolution. The repre- 
sentation should support rotation 
in two and three dimensions as well 
as perspective transformations. 


B-Splines Suit Artists 

The cubic parametric curve— 
often called the B-spline or Bezier 
curve—is the representation that 
best meets these needs. First in- 
troduced into interactive graphics 
as a CAD tool in 2D design pro- 
grams, its application in this new 
environment has benefited from a 
user interface that provides its 
powerful features to the graphic de- 


Craig C. Cook is vice president for 
advanced technology at Autographix Inc. 
(Waltham, MA). 
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signer while masking the underly- 
ing mathematical complexity. 

The mathematical notation 
generally used for two-dimensional 
B-splines is as follows: 


X(t)=Xot+Xy.¢+ Xout? + Xsat3 


Y(tH)=YotyYistt Vout? t Vout 


where the parametic variable ¢ 
varies between 0 and 1. Splines 
may be expressed up to any power 
of ¢, but cubic splines are most 
popular because they strike a bal- 
ance between flexibility and com- 
putational complexity. 

Design tools such as Autograph- 
ix’ Polycurve and Adobe Illustrator 


approach curve definition as an 
iterative process—that is, the artist 
defines a curve segment and then 
interactively modifies it to produce 
the final result. This approach is 
superior to one in which a program 
attempts to generate the “best’’ 
curve based on a set of input condi- 
tions because the definition of 
“best”? resides in the eye of the 
designer. 

By allowing the designer to set 
the tangents of two curves equal at 
their transition point, a design tool 
based on cubic splines provides 
smooth transitions between adja- 
cent curve segments. The mathe- 
matician calls this “first-order 
continuity.’ In CAD applications, 


The elegant display text in this image is easily represented as a 
series of continuous two-point spline Curves. 


Representing excellence 
for generations of Americans. 
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amore stringent second-order con- 
tinuity is often required to create 
complex shapes, but for graphic de- 
sign applications the first-order 
variety is quite sufficient to provide 
a smooth transition between adja- 
cent curve segments. 


Easy Adjustment 

First-order continuity also means 
the designer may change the tan- 
gent or location of the transition 
point and affect only the two curve 
segments meeting there. Called 
“locality,” this feature has the ad- 
vantage that the 
parameters for each 
curve segment can be 
calculated indepen- 
dently. This requires 
considerably less com- 
putation than com- 
puting the parameters 
for several segments 
simultaneously (as in 
the second-order case), 
and less computation 
allows the program to 
run interactively ona 
standard microcom- 
puter. Of course, there are cases 
where the designer wants a sharp 
transition. This is easily accommo- 
dated by setting the directions or 
tangents of the two segments at the 
transition point to be different 
rather than continuous. 

Generally, only a small number 
of curve segments is necessary to 
define a complex outline. As arule 
of thumb, the designer defines a 
new segment only when the desired 
outline reverses its curve or moves 
through a horizontal or vertical po- 
sition. Another rule is to start a 
new segment whenever the curva- 
ture stops decreasing and starts in- 
creasing or vice-versa. The fact that 
this approach requires only a small 
number of segments makes for a 
compact database. 

Once the basic outline is in place, 
the designer may modify it in sev- 
eral ways. By selecting a transition 
point between two segments and 
moving its position, the two curves 
may be stretched or shrunk while 
the tangent at that point remains 
fixed. Similarly, the tangent may 
be changed to affect the shape of 
the two curves while the transition 
point remains fixed. The designer 
may also grab on to a single curve 
and stretch or shrink it without 
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changing the locations or tangents 
at either end. Often the editing will 
include a combination of all three 
operations to achieve the desired 
look. 

Given the finished outline, the 
designer may modify the whole out- 
line by performing 2D or 3D rota- 
tions, scaling either uniformly or 
anamorphically, and/or applying 
perspective. Anamorphic (non- 


Artists can manipulate spline curves by moving the transi- 
tion point, stretching or shrinking the curves themselves, 
and/or bending the curve by changing its tangent. 


uniform) scaling is crucial for dis- 
play devices that don’t use square 
pixels. Scaling and rotation repre- 
sent a single matrix operation on 
the curve parameters themselves— 
that is, the transform operates on 
the curve definition and not on the 
points generated by evaluating the 
curve, a condition called axial 
symmetry. 

Displaying the curve requires 
evaluating it (or “‘stroking it out’’) 
at the resolution of the display de- 
vice. Spline curves lend themselves 


Defining cubic spline points at 
the top and bottom, as well as at 
the horizontal and vertical tangent 
pass-through points, creates this 
heart. Symmetric data will produce 
exactly symmetric Curve segments. 


to an efficient evaluation at any 
resolution. The software first scales 
the curve to the display resolution 
and then calculates over how many 
points it must evaluate the curve. 
Finally, it does the actual evalua- 
tion using an efficient technique 
called ‘‘finite differences,’ where 
each coordinate can be calculated 
using only six additions and no 
multiplications, divisions, or 
trigonometry. Because the scaling 
and point-count calculations are 
also straightforward, real-time in- 
teraction is possible on a standard 
microcomputer. 

Currently, spline 
curves in graphic arts 
applications are 
limited to two dimen- 
sions (they are still 
2D curves even if they 
are rotated into three 
dimensions). How- 
ever, spline curves 
also support a 3D 
representation called 
B-surfaces or Bezier 
patches. Used exten- 
sively in CAD appli- 
cations, these have now begun to 
appear as artistic tools (Wavefront 
Technologies, for instance, supports 
the Bezier patch in its system). 

The representation of a surface 
utilizes a sequence of curves, each 
with an additional definition for its 
z-coordinate: 


Z(t)=Zo+Zy t+ Zout?t Zant? 


A 3D curve is essentially a 2D cross 
section of a surface. The surface- 
generating software interpolates 
across the cross sections to produce 
a second set of perpendicular 
curves, resulting is a smooth, con- 
tinuous surface or patch. The de- 
Signer may scale, rotate, and 
otherwise manipulate the surface 
as a series of 3D curves. 

While the programs noted at the 
outset of this article already pro- 
vide the capability of generating 
smooth 2D curves through the use 
of cubic splines, the advent of sur- 
face-generation software as an ar- 
tistic tool should open up new pos- 
sibilities for design artists working 
in three dimensions. As is often the 
case with computer graphics tech- 
nology, techniques developed for 
one application serve another 
equally well. COW 
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Which magazine 
do the hands-on users 
put their hands on? 


In the world of computer graphics, it’s COMPUTER GRAPHICS 
WORLD. Why? Because COMPUTER GRAPHICS WORLD is the one 
magazine designed with the graphics professional in mind. The 
professional who demands intelligent, in-depth reporting and 
analysis — on everything from emerging new technologies 

to the most current trends, techniques, and applications. 

No wonder COMPUTER GRAPHICS WORLD readers 

outrank those of any other magazine in the field when co 
it comes to buying power and response to advertising. 

With outstanding editorial, an audited circulation of 

over 50,000, and a total readership of more than 157,000, 
COMPUTER GRAPHICS WORLD is clearly the overwhelming 
choice of the computer graphics professional. 

COMPUTER GRAPHICS WORLD. . .we always put the technology 
in good hands. 


COMPUTER GRAPHICS WORLD 
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HOW A PITTSBURGH 
DESIGNER USED THE 
POWER OF NEC TO 

GREATE SOMETHING 
THAT BOOKS 
LIKE HELL. § 


When Keystone Drafting was asked to design 
a high-temperature furnace for the steel industry, 
they turned to the power of NEC. 

Specifically, they used the NEC PowerMate™ 2—the AT- aH computer that’s ideal 
for ey CAM, scientific modeling and presentation graphics. ‘““The PowerMate 2 not 

—_ only helped us meet a tight deadline,”’ says one of the Keystone design- 

ers, ‘““‘but enabled us to keep improving the design right up until the 
last minute. The client was so happy, they gave us some new business. 
Which is why we now have seven PowerMate 2 computers instead 


j of the two we started out with.” ones ee 
| The NEC PowerMate family of WZ Vie VA V/s bit 


personal business computers. 
Because sooner or later, you’re going 
to have to take it to the limit. 


Wy 1 HAL 
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To learn more, and to find out the name of the NECIS reseller nearest you, call 1-800-343-4419 (in MA, 617-264-8635). 
In Canada, call 1-800-387-4313. Or write: NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719. 
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Fast CAD 


2D CAD package offers shortcuts for 
quick, easy design/drafting 


By Richard A. McGrath 


T 


he people at Tempe, Arizona- 
based Evolution Computing 
couldn’t have picked a better 
name for their FastCAD 2D CAD 
program, for the package delivers 
just that—fast CAD. Designed by 
Mike Riddle, FastCAD does a real 
quickstep, obvious as soon as you 
start using the software. 

FastCAD, which is written in as- 
sembly language, runs on AT- or 
80386-based computers and works 
with a long list of digitizers, mice, 
plotters, printers, and displays. The 
$2295 program is fully optimized 
for 8087, 80287, or 80387 math co- 
processors—just choose the copro- 
cessor as part of the installation 
process and the net results are 
remarkable. 


Regeneration in Seconds 

For example, with an 80286/287- 
based AT, it takes about five sec- 
onds to load and display the “‘Noz- 
zle’’ screen in FastCAD, while it 
takes 15 seconds to regenerate the 
image in AutoCAD (even though 
the images are somewhat differ- 
ent). With an 80386/387-based 
Compaq computer, the FastCAD 
package approaches real-time in- 
teraction—“‘blinding speed”’ is not 


The author isa CGW contributing editor, a 
principal of Studio 7 Technical Documen- 
tation, and a consultant for PC-based 
graphics applications. Send inquiries co 
CGW or call (415) 595-8401. Thanks to: 
Compag, Computrade, Houston Instru- 
ment, Logitech, NEC, and Personal 
Computer Graphics Corp. for hardware 
used this month. 
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an overstatement. 

FastCAD uses pull-down menus 
and pop-up dialog boxes to select 
menu items. These pull-down men- 
us can be customized with a plain- 
text editor such as WordStar, and 
alternate menus, script files, and 
macros can be created for complex 
or repetitive tasks. 

A string of icons located at the 
right of the screen provides easy ac- 
cess to often-used commands such 
as Zoom, Linestyle, Grid, and Snap, 
and a column of color boxes at the 
left of the screen lets you instantly 


choose from 15 available colors. 
Another time-saving feature is the 
ability to open four drawing win- 
dows on the screen. This lets you 
zoom into your design and draw 
lines from window to window, with- 
out losing image detail and without 
having to pan from screen to screen 
as the drawing progresses. 
FastCAD lets you combine men- 
us, icons, dialog boxes, or typed 
commands to manage windows and 
select colors, layers, crosshatch pat- 
terns, and line styles. The package 
supports 256 layers and 16 default 


This screen shot shows FasiCAD'’s pull-down menus and windows. As 
a time-saving feature, any four windows can be in use at any time, and 
lines can be drawn from window to window. Notice the string of icon 
boxes at the right of the screen and the color boxes at the left. 
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line styles, and polygons and wide 
lines can be filled with up to 64 
user-definable crosshatch patterns. 

FastCAD is object oriented, so 
when you draw a line or a circle the 
mathematical definition of that en- 
tity is stored in the database rather 
than as a screen representation. 
These entities— Point, Line, Wide 
line, Arc, Circle, Text, Path, Box, 
Polygon, Spline, Dimension, Arrow, 
Fillet, Chamfer, and Tangent—are 
represented in floating-point num- 
bers to allow virtually unlimited 
zoom capability and extreme preci- 
sion. In addition, object dimensions 
are directly associated with draw- 
ing elements so when you stretch or 
shrink part of a drawing, the 
dimensions of the objects change 
automatically. 


Modifying your Drawing 
Various modifiers allow you to 
snap to midpoints, line ends, tan- 
gents, and intersections—you can 
also work in degrees and percen- 
tages that are either parallel, per- 
pendicular, or at an angle to 
existing entities. Drawing compo- 


nents can be nested to behave like 
single entities, and you can unlock 
the nesting to allow changes to one 
component. 

FastCAD also features a draw- 
ing-exchange utility that lets you 
transfer in both directions draw- 
ings between FastCAD, EasyCAD 
(another package from Evolution 
Computing), and AutoCAD. Draw- 
ings can also be converted to text 
files for editing or data extraction. 
And if your drawing requires more 
than 2M of memory, it is automat- 
ically paged to disk so the effective 
drawing size is limited only by 
available disk space. 

Installing FastCAD takes less 
than five minutes. After a check of 
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your CONFIG.SYS file (for 
FILES=16, BUFFERS=20), in- 
stall your mouse driver software in 
either the CONFIG.SYS or the 
AUTOEXEC.BAT file and reboot. 

Put the INSTALL DISK 1 in the 
A drive and at the A: prompt, enter 
INSTALL and follow the instruc- 


Designed by Charles Montooth 
Drawing used with permission of 
Taliesin Associated Architects 


tions on the screen to install the 
five installation disks. The whole 
program, including tutorial draw- 
ings, takes about 600K of memory. 

Iran FastCAD on Computrade’s 
(San Jose, CA) 80286-based Nova 
AT clone equipped with a 360K and 
4M floppy drive plus a 20M hard 
disk, 80287 math coprocessor, and 
MS-DOS 3.1. I used a Photon Mega 
graphics card at EGA resolution, 
an NEC Multisynch monitor, and 
LogiTech’s C7 mouse. Output was 
via a Houston Instrument DMP-51 
pen plotter. I also tested the instal- 
lation and various program opera- 
tions on a Compaq 386 Model 40 
(see February issue, p.109). The in- 
stallation and general operation 


The nozzle image was imported from AutoCAD, 
enhanced in FastCAD, and plotted with a Hous- 
ton Instrument DMP-51 pen plotter. The architec- 
tural site plan was produced with FastCAD and 
printed on a 300-dpi laser printer. (Design by 
Charles Montooth, used with permission of Talie- 
sin Assoc. Architects.) 


were glitch-free with both systems. 

I installed in the FastCAD direc- 
tory two third-party modules from 
CadPLUS (Albuquerque, NM) and 
experimented with each module. 
The first module, FastPLAN ($99), 
is an entry-level architectural add 
on that simplifies layout of floor 
plans, plumbing fixtures, and light- 
ing, site, and space planning. More 
advanced architectural modules, 
clip art, and text fonts are also 


available. 

The second module, Machine De- 
sign Tool Kit ($195), lets you pro- 
duce bolts, washers, threaded 
holes, screws, and other fasteners 
in plan view, elevation, isometric, 
or exploded isometric projection. 
Both programs work seamlessly 
with FastCAD, are easy to use, and 
save time. The following sequence 
from FastPLAN should give youa 
feel for the program and for Fast- 
CAD: 


@® Using your mouse, select 
MENUS. A pull-down menu 
appears. 

@ Select ARCHITECTURAL SET- 
UP. A new menu appears from 
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which you choose the scale you 
want to use. 

@ Select %4-inch SCALE. A pull- 
down menu appears from which 
you select the paper size. 

@ Select “C” (17 by 22). The scale 
changes automatically and a paper 
border appears on the screen. 

@® From the MENUS pull-down, 
select the FastPLAN menu. A new 
menu appears with abbreviated 
choices of FLOORPLAN, PLUMB- 
ING, LIGHT/POWER, SITE, FUR- 
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Command 


An exploded isometric drawing from the 
Machine Design Toolkit module by CadPLUS. 


A fast-paced, 

program that takes you to O 
the 1988 NCGA Show. 

See highlights of trends 

and technologies 

through the eyes of 

industry experts. 


MICRO TEST 


NISHINGS, and EDIT. 

@ Select FLRPLAN. A pull-down 
menu appears with choices of 
WALLS, DOORS, WINDOWS, and 
FCAD MENU. 

@ Select WALLS. Select thickness 
6”. The system prompts SELECT 
BEGINNING POINT. 

@ Move the mouse to position the 
cursor at the upper 
quadrant of the 


Fl screen. The system 
4 prompts SELECT 
tm END POINT FOR 
‘E) WALL. 

ee 


@ Move the cursor a 
few inches to the 
right. A double line 
appears. 

@ Repeat the wall- 
building steps to 
make an enclosed 
space. Notice that 
each corner adjusts 
and trims automat- 
ically. 


= 
a 


ee ite 


© 


\ 


half-hour 


@ To insert a door in the wall, from 
the choices at the top of the screen 
select DOORS. 

® From the pull-down menu you 
can choose right- or left-opening 
doors in a variety of widths. Select 
RG o 

@ The system prompts WALL 
SIZE (CLICK FOR LAST). 

@ The system prompts SELECT 
HINGE POINT. Pick a point on the 
wall where you want a door. 

@® The system prompts GET 
POINT ACROSS OPENING OR 
CLICK. A door is inserted at the 
cursor position. The swing arc ap- 
pears and the wall breaks and ter- 
minates automatically on each side 
of the door. 


If you need a professional 2D 
CADD program and you're tired of 
chug-along performance, consider 
FastCAD. The manufacturer’s at- 
tention to detail is noteworthy, and 
the User’s Manual is clear and well 
illustrated. And as an added bonus, 
you'll get one of the easiest-to- 
use software products on today’s 
market. CGW 


\ THESE VIDEOS CONTAIN HIGHLY GRAPHIC MATERIAL 


aden 


A collection of product 
videos from key computer 
graphics manufacturers. 
Quickly preview new 
products — through 
the medium that 
shows them best. 
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COMPUTER GRAPHICS ‘88 
PRODUCT REVIEW 


* 10% discount for NCGA members. 
Provide member number: 


EDR ENTERPRISES 

3592 Lee Road 

Shaker Heights, Ohio 44120 
(216) 751-7300 


7% Sales Tax 
(Ohio Residents) 
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COMPUTER 
GRAPHICS 
WORLD 


will publish the 
ACM SIGGRAPH ’88 
Show Daily 


The Official Show Daily 
Of SIGGRAPH °88 in Atlanta, GA 


Published: August 2-3-4, 1988 


COMPUTER GRAPHICS WORLD e List of Exhibitors The Show Daily is expected 
is proud to announce its offi- e Floor Plan of Exhibits to reach 10,000 key visitors 
cial designation by ACM SIG- e New Products Announced each day of SIGGRAPH. 
GRAPH to publish the show at SIGGRAPH CGW's regular July issue will 
daily at SIGGRAPH '88inAtlan- | * Happenings in Atlanta also highlight the conference 
ta, Georgia. The events of the e Applications Stories and new products to be 
show will be covered in three ¢ SIGGRAPH '89 Plans shown in Atlanta. Hope you'll 
consecutive issues to include: be sure to keep us posted on 
your new developments so 
CGW can provide appropri- 
ate coverage. 


Products, cont. from p. 36 
planes for overlays. 

For high-performance applications, 
an optional external VSB-standard bus 
interface is available to interface the 
display controllers to external coproces- 
sors at a 10M-per-second transfer rate. 
The price for a 34-bit board is set at 
$8995. 
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New ImageServer Entry 


Imagen (Santa Clara, CA) has added 
the 3308/S to its ImageServer XP line 
of laser printing systems. 

The 3308/5 consists of an 8ppm Can- 
on LPB-TX laser printer marking en- 
gine, performance-optimized Raster 
Image Processor, host/network inter- 
face, and system software. Additional 
features of the $10,950 3308/S include 
an improved toner cartridge, 6000- 
page-per-month duty cycle, and the 
ability to accept output written in Im- 
agen’s imPress page-description lan- 
guage or in UltraScript. Emulations for 
other printer control standards are also 
included. 
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Real-Time XTAR Graphics 


San Diego-based XTAR Corp., a suppli- 
er of real-time, PC-based graphics sys- 
tems with applications in the military 
arena, has introduced a new system 
that, at under $20,000, offers users 
“real-time interaction at a fraction of 
the cost of mainframe or minicomputer 
systems,” says a company 
spokesperson. 

Called the Falcon-PC, the AT-com- 
patible system fills polygons at a rate 
of 160 million pixels per second, gener- 
ates 30,000 to 40,000 flat-shaded poly- 
gons per second, and updates 30 screens 
per second. 

The Falcon-PC system is comprised of 
the company-manufactured PG-2000 
graphics board; the AP 2000, a 20- 
MFLOP array processor; and 3DView 
III software. Additional features of the 
new system include a 19-inch, 60Hz, 
noninterlaced color monitor with a 
1024-by-1024 or 1024-by-780 resolu- 
tion; 256 colors from 4096; double- 
buffered frame buffer; and transparen- 
cy, perspective, and hidden-line 
removal capabilities. An optional 
single-slot board ($1500) lets the 
PG-2000 board automatically detect 
and lock on to an NTSC-compatible 
video or sync source and generate 
RS-170A composite video output. 
CIRCLE 160 ON INFORMATION CARD 


COMPUTER GRAPHICS WORLD APRIL 1988 


Masscomp IMS/GIS 


Ethernet controller. The high-end GIS 


Two Industrial Measurement System 
(IMS) packages for the measurement 
and control market are now being 
offered by Masscomp (Westford, MA). 
The new IMS products are high-end 
configurations of the Masscomp 
MC5600 and MC5700 systems that in- 
tegrate data-acquisition hardware and 
software under the company’s Labora- 
tory Workbench user interface. 

Two versions of the IMS system are 
available—the IMS 5550-01 ($95,475) 
and the IMS-5700-01 ($158,792). Both 
are designed for applications involving 
industrial data acquisition, vibration 
analysis, and the testing of engines and 
rotating machinery. 

The packages include a 32-bit, vir- 
tual-memory, MC68020 CPU with an 
asynchronous single-/double-precision 
floating-point accelerator; 8M parity 
memory module; 318M, 54-inch Win- 
chester disk drive; and Masscomp’s 
GA1000 imaging graphics subsystems. 

The company also introduced two 
hardware/software packages designed 
for GIS and remote-sensing applica- 
tions. The GIS 5450-01 and GIS 
5600-01 are based on Masscomp’s 
GA1000 imaging subsystems and 
Grass, a general-purpose, public- 
domain geographical modeling and 
analysis package. 

The GIS 5450 ($29,900) includes a 
32-bit, 2OMHz MC68020 CPU; 4M 
memory; 142- or 318M, 5'%4-inch Win- 
chester drive; Masscomp’s Lightning 
floating-point accelerator; GA1000 
color imaging subsystem; alphanumer- 
ic terminal; %4-inch tape drive; and 


5600-01 ($81,750) includes the 
MC68020 processor; MC68020-based 
Ethernet controller; 8M of ECC mem- 
ory; Lightning accelerator; 800/ 
1600-bpi, 42-inch tape drive; and 318M 
Winchester disk drive. Seven expan- 
sion slots are available for options such 
as extra CPUs, array processors, graph- 
ics systems, and memory increments. 
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Graphics Gateway 


The Context (Beaverton, OR) Graphic 
Gateway is a graphical interface that 
manages large-scale documentation 
systems in multivendor environments, 
without the need for conventional file- 
conversion filters. 

Designed as part of the company’s 
Documentation Management Environ- 
ment Solution, Graphic Gateway lets 
users include external graphics by 
reference in their documents. The 
graphics can be reached by connectivi- 
ty products such as SNA for IBM main- 
frames and Ethernet for DEC VAX 
systems. Context is also developing a 
number of Graphic Gateway Servers 
for standard formats such as TIFF and 
CCITT Group 4. 

Context also announced the Docu- 
ment Recognition Solution Pack, an op- 
tical document-recognition system, and 
the Scanner Images Solution Pack, a 
network solution for interactive and 
batch production of line art and raster 
images. 

The Document Recognition Solution 
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Pack includes Network Recognition 
Engine hardware driven by the compa- 
ny’s ScanED software. The system can 
recognize text, pictures, page layout, 
and structures like sections and lists, 
and offers true omnifont performance 
for over 20,000 font sizes ranging from 
six to 28 points. The system will be 
available in the third quarter at a price 
not to exceed $38,000. 

The Scanned Images Solution Pack 
includes ScanED and the Network Im- 
age Scanner/IP, a gray-scale image- 


Velocity 3D Motion Control and Video 
Animation System is uniquely designed to give 
you the power to create complex animations and 
manipulate SOLID shaded 3D objects in real-time 
with direct output to videotape and film. 
Based on a highly intuitive icon-driven menu 
structure, Velocity's radical new approach to 3D is 

as easy to learn as it is powerful. 


Imagine creating models, building motion paths 
and camera moves, and sectyeg unlimited light 
id visual feedback 
— eliminating wireframes with Megatek's 9115S 


sources with complete 3D s 


Graphics Engine.™ 


processing scanner designed for mul- 
tiuser network access to multiple scan- 
ners. The scanner supports resolutions 
from 70 to 2600 dpi with 256 gray lev- 
els and raster standards such as TIFF 
and CCITT Group 4. This system will 
be available in the third quarter at a 
price not to exceed $18,000. 
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A“&/ Neuendorf News 
Neuendorf Systems (Pottstown, PA) 


Render quickly with a wealth of advanced 
surfaces — from plastics, metals, and glass to 
multiple texture maps, reflections and shadows — 
at up to 8,000-line resolution. And we have the 
Modular Rendering Accelerator option for true 


parallel processing and quantum performance 
improvement. 
Velocity also links with CAD and paint packages 

for custom tailored system integration. At Circuit 


Studios we operate our own 


graphics shop 7 


so we understand your production needs and 
presses. Velocity is designed for your f 


Circuit Studios, Inc.® 


Contact Garri Garripoli © CSI, 5420 Butler Road, Bethesda, MD 20816 e (301) 656-5918 


NAB BOOTH #3135 W/CONRAC-LAS VEGAS, NV 
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will introduce four new programs and 
an updated release at A/E/C ’88. 

P2D 2.0 now includes an AutoCAD 
DXF file-conversion utility. This en- 
sures no size limit on PIC files and adds 
conversion to polylines and configura- 
ble drawing width capabilities, as well 
as a command-line option. 

The new packages include S2P, 
which converts AutoCAD slides to 
Lotus PIC files; S2D, which converts 
AutoCAD slide files to DXB format, al- 
lowing 2D projections of 3D drawings; 
Free2D, a Lotus Freelance Plus graph- 
ics metafile to AutoCAD DXF; and 
SLD/Librarian, an AutoCAD Release 9 
slide library manager. The first three 
programs sell for $150 each, and the 
last two sell for $200 each. 
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A“&/. FMS/AC Enhanced 


A new release of FMS/AC (Facility 
Mapping Systems for AutoCAD) will be 
introduced by Dennis Klein & Assoc. 
(Mill Valley, CA). Designed to take ad- 
vantage of AutoCAD Release 9 func- 
tionality, FMS/AC Version 1.2 includes 
a pull-down, icon-driven menu system 
and graphic/nongraphic interface that 
lets the FMS/AC database scan the 
graphic database for objects meeting 
search criteria conditions. 
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A“&/. HASP/EDA 


HASP/EDA, a new Unix-based en- 
gineering design system, will be 
demonstrated by Hasp Inc. (Loveland, 
CQO). According to the company, 
HASP/EDA facilitates a multitasking 
and multiuser environment. 

The new package includes functions 
such as interactive graphics and coor- 
dinate geometry, total station analysis 
and direct plotting, surface and inter- 
surface modeling, site design, panoram- 
ic views, and profile design. 

CIRCLE 214 ON INFORMATION CARD 


A&/ DGS-2000 Options 


Data Automation (Escondido, CA) will 
announce new options for its DGS-2000 
CAD/CAM package for HP series 200, 


300, 500, and Vectra systems. 
Products, cont. p. 115 
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V. WHICH OF THE FOLLOWING BEST DESCRIBES YOUR JOB FUNCTION 
(CHECK ONLY ONE): 

A. _|)Corporate/Executive Management 

B. |) Engineering Management 

Cc. L)Senior/Project Engineering Management 

D. _) Production/Operations Management 

E. | |Data Processing Management 

F. _) Design/Engineering Staff 

G. J Data Processing Staff 

H. _) Other 
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A. _) Mechanical CAD/CAE/CAM/CIM H. |) Videotex/Interactive Video 
B. |) Electronic CAD/CAE 1. L}JCommercial Art/Advertising 
Cc. LIA-E-C CAD J. LiElectronic Publishing/ 

D. |) Mapping CAD Technical Documentation 
E. {)Medical & Scientific Imaging K. [J Scanning/Archiving 

F. |) Business & Presentation Graphics L. LjImage Processing 

G. _) Video/Film/Animation M.{) Other (specify) 
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The $2495 package now offers as a 
$350 option the ability to transfer 
graphics information between it and 
any package that is DXF-file- 
compatible. Other new options include 
a link to PacSoft ($650) and a link to 
Geomin ($500). 
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A“&/. Genesis/AutoCAM 


Encode (Nashua, NH) will announce 
the latest version of Genesis/AutoCAM, 
an NC programming package used in 
conjunction with AutoCAD. 
Genesis/AutoC AM ($6000) has been 
enhanced to simplify the part-program- 
ming process for the metal working in- 
dustry. All information needed for part 
programming can be entered and up- 
dated via dialog boxes, which also add 
pull-down windows across the top por- 
tion of the screen. In addition, automat- 
ic tool-path boundary generation elim- 
inates the need to manually select the 
tool path, while automatic hole pattern 
generation allows design changes to be 
updated graphically. 
CIRCLE 209 ON INFORMATION CARD 


Engineering Graphics 


Tech*Graph*Pad is a new software 
product designed by Binary Engineer- 
ing (Waltham, MA) for the engineering 
data software market. 

The package handles the retrieval, 
manipulation, and output of data col- 
lected from laboratory experiments, 
prototype testing, and engineering ana- 
lyses. It is Lotus compatible and reads 
data directly from worksheets and PRN 
files, and can create Lotus PIC graph- 
ics files so users can create technical 
graphs from data stored in Lotus work- 
sheets. 

Tech*Graph*Pad runs on IBM PC/ 
XT/ATs or compatibles with 512K 
RAM and MS-DOS 2.0 or higher. The 
$275 package supports monochrome or 
color monitors with Hercules (or com- 
patible), CGA, or EGA graphics adap- 
ters; IBM, Epson, or compatible 
printers; and IBM, DEC, HP, and other 
plotters. 
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Desktop Printer/Plotter 


Honeywell’s (Denver) Visigraph is a 
portable, desktop printer/plotter that 
offers users a digital and video interface 
and a user-selectable, vector-to-raster 
converter. 

The monochrome Visigraph inter- 
faces with video sources up to 1280 by 
1024 at 60Hz noninterlaced, and a four- 
channel multiplexer accepts up to four 
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different video sources. The vector-to- 
raster converter increases flexibility by 
accepting vector data from a computer 
and converting it to a bit map. The 
$7950 Visigraph is HP-GL and CGM 
compatible and has a 512K input buffer 
and 1.5 million dot-per-second rasteri- 
zation. 
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A“&/ ANew FADD 
ADC Computer Services (North Kan- 
sas City, MO) will introduce a series of 


enhancement packages for use with 
AutoCAD version 2.5 or greater. 

Enhancements made to the $395 Ful- 
ly Automatic Datum Dimensioning 
program (FADD 9.0) include automat- 
ic dimensioning; access to all standard 
AutoCAD submenus; automatic or 
semi-automatic dimensioning; user- 
definable text placement, leading zeros, 
negative dimensions, and layers; scale 
and fudge factor-input capability; 
decreased run and load time; and an un- 
compiled FADD menu. 

FADD Plus ($495, $100 for upgrade) 
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includes the same features as version 
9.0 and adds labeling in 52 sizes; auto- 
matic hole charting of labeled holes; x,y 
coordinate listing; online help; and 
Selective Automatic Dimensioning 
(SAD). 

Flat Pattern Layout ($995) calculates 
and modifies patterns interactively and 
features automatic-bend allowance cal- 
culations; side and corner cleanup; and 
placement of stress relief holes. 
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Technical Advice 


Technical Advisors (Wayne, MI) will 
announce Tech-Mac PC, a PC-compat- 
ible version of its Tech-Mac software. 
According to the company, the software 
creates a finished drawing from field 
data and includes traverse adjustments 
and coordinate geometry. 
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VAX Drawing Package 


Draw is a new graphics package for in- 
teractively creating, revising, and dis- 
playing line drawings. Introduced 
recently by Precision Visuals (Boulder, 
CO), Draw can be used to generate logic 
diagrams, training aids, engineering 
designs, floorplans, word charts, maps, 


In Spock / Now Delivery 


from 


‘Picture Quality’ Color Printer 
Model 4693D—compatible with 


Mac II for use with any software. 
Also ATT TARGA direct support. 
And any RGB Video Source. 


and other line art. 

Draw has three interface modes: com- 
mand mode for faster operation, graphi- 
cal menu mode for occasional users, and 
tablet mode for precision and for digitiz- 


EXISTING TERMINALS 
NEW TERMINAL 


UNDER CONSTRUCTION 


ing line art. Input can come via key- 
board, joystick, mouse, or graphics 
tablet, while output can be directed to 
hardcopy devices including HP pen 
plotters, DEC laser printers, Tek ink- 
jet plotters, and all PostScript devices. 

The first release of Draw, which 
starts at $3500, runs on DEC VAX/ 
VMS with VT-240, VT-340, or Tektro- 


nix display-list graphics terminals or 
equivalents. Versions for other plat- 
forms will be announced later this year. 
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Better than Before 


Logitech (Fremont, CA) is now offering 
a PC/XT/AT graphics subsystem that 
consists of the Logitech Mouse, 
Logitech EGA Board, Logitech Auto- 
Sync Monitor, and Logitech Plus and 
PaintShow software. Logitech’s 
Graphics Upgrade System sells for 
$999. 

An advanced version of MD-Graf- 
Text that lets users incorporate 
scanned images into text documents 
has been released by Maersk Data A/S 
(Madison, NJ). MD-GrafText works 
with low-priced Hewlett-Packard or 
compatible laser printers. 

Cambridge Computer Graphics 
(Cambridge, England) enhanced its 
ACADZAP software to increase Auto- 
CAD redraw, zoom, and pan functions 
by 60 percent. ACADZAP comes stan- 
dard with the company’s Xcellerator 
range of products, including the 
Xcellerator 1600 range of 20-inch dis- 
play systems, which displays at 
1600-by-1200-pixel resolution and is 
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the Computer Graphic Products Supplier 
that assures you greater support! 


In New Jersey call 


116 


A 


In Connecticut call 


In Pennsylvania call 


: 


1415 Queen Anne Road, Teaneck, N.J. 07666 
Serving the High-Tech Industry for over two decades 
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What do people \ 
who need to know * 
read to know? 


In the world of computer graphics, they read COMPUTER 7 
GRAPHICS WORLD. Why? Because CGW is the only magazine that 
covers all computer graphic applications. In a business where many 
of the most important developments come from taking techniques 
developed in one application area and applying them in another, 
the kind of comprehensive coverage CGW offers means a lot. 

It means a lot of readers, too. CGW’s audited 
circulation is over 50,000. And they’re the decision 
makers—the ones whose buying power and response to \ 
advertising is proven to be the highest of any computer | 
graphics magazine you can name. 
kK) COMPUTER GRAPHICS WORLD readers are 
innovators in applying computer graphics 
technology to CAD/CAM/CAE, business and presen 
tation graphics, architectural design, scientific and 
medical imaging, mapping, animation and video, 
graphic arts, and electronic publishing. 
Now that you know what they read to know, do you 
really need to know anything else? 


COMPUTER GRAPHICS WORLD _, 


g 
A PennWell Publication / yp 


119 Russell St. 
Littleton, MA 01460 
617-486-9501 
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compatible with the IBM AT and PS/2. 
Version 2.0 of Quark Inc.’s (Denver) 
QuarkXPress supports the full array 
of Pantone Colors and lets users mix 
their own colors. The new version will 
also permit TIFF full-color images to be 
displayed and printed on color printers. 
Release 2.01 of Aries Technology’s 
(Lowell, MA) ConceptStation features 
an automatic mesh-generation capabil- 
ity and an interface to the ANSYS anal- 
ysis code from Swanson Analysis 


Systems. 

Version 3.2 of B. Knick Drafting’s 
(Melbourne Beach, FL) MacPerspec- 
tive now writes Adobe Illustrator 
PostScript-only files to disk. These files 
can then be opened by Illustrator as 
line art and used to complete a render- 
ing for output on any PostScript- 
compatible printer. The $219 package 
can also write a MacDraw PICT file to 
disk for use with Illustrator as a tem- 
plate for creating line art and store 3D 
objects in an Object Library. 


Presto! 


A Link to 
Mainframe 
Graphics 


EMU-TEK Seven Plus Graphics Terminal Emulation Software 


Compatible—works with virtually all 4107 


compatible programs. PATRAN® UNIRAS® 


REACCS® and DI-3000® are just a few. 


Sensible—adds versatility to 
your PC-based workstation. 
The PC you use for word 
processing or spread sheets 
can be used as a graphics 
terminal, too. 


DATA 
SYSTEMS 


FT 


Affordable—at $695, our 4107 emulation 
software is the cost-effective way to link a 
PC to host computer graphics. 


Reasonable—find out how 
our whole family of graphics 
terminal emulation software 
makes good sense for the 
work you do. Call today for 
more information. 


(714) 995-3900 (800) 962-3900 (800) 972-3900 (Calif.) 
10801 Dale St., Suite M-2, P.O. Box 615 


Stanton, CA 90680 Telex: 887840 


DI-3000 is a registered trademark of Precision Visuals, Inc., PATRAN is a trademark of PDA Engineering, REAACS is a registered trademark 


of Molecular Design, Ltd., and UNIRAS is a trademark of UNIRAS, Inc. 
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DGS 2.1, the latest version of Digital 
Arts’ (San Diego) PC-based, 3D anima- 
tion system, lets users individually ad- 
just every animation channel with 
respect to its keyframes and velocity 
profile; render an unlimited number of 
polygons, lights, and surfaces; render 
multiple texture maps; and create im- 
ages at virtually any resolution. The 
$15,000 package also includes an auto- 
trace capability and one light source 
that can cast shadows at all times, with 
the ability to add more shadow lights 
as memory increases. 

Features added to SubLogic Com- 
puter Graphics’ (Champaign, IL) Tur- 
boView 2.0 include fast, smooth, 
interactive animation with hidden-line 
and surface removal and light-source 
shading; improved user interface, in- 
cluding a mouse interface; and revised 
user’s manual. 

Stepping Out IIT, the enhanced ver- 
sion of Berkeley System Design’s (Ber- 
keley, CA) Stepping Out Macintosh 
package, includes full compatibility 
with the Mac II and MultiF inder; con- 
trol panel user interface; fixed menu 
bar and tool palettes; and screen view 
locking. The $95 package is finding 
applications with artists, designers, 
and desktop publishers. 

Harvard Graphics 2.1, released re- 
cently by Software Publishing Corp. 
(Mountain View, CA), now offers over 
200 additional symbols and the ability 
to convert chart elements to symbols so 
each object in the graph can be edited 
independently. The $495 program ($50 
or $150 for upgrade) runs on IBM PCs 
and compatibles with 512K memory 
and DOS 2.0 or higher and a hard disk 
or two 34-inch disk drives—640K is re- 
quired when using a Virtual Device 
Interface or macros, or when running 
on a network. 

Xerox (Rochester, NY) has an- 
nounced that the serial-interface model 
of its 4020 Color Ink Jet Printer 
($1495), designed for use with the Ap- 
ple Macintosh, is now fully compatible 
with Cricket Software’s line of graph- 
ics programs. Says the company, ‘‘By 
using Cricket’s new Device Drivers 
product, Macintosh users can print low- 
cost color graphics in eight colors.” 

Ficor’s (Cincinnati) enhanced Auto- 
Graph 3.0 Unix-based business graph- 
ics package now features Graphic I[]I- 
lustrator, which lets users design cus- 
tomized graphs and charts for reports 
or presentations. 

Visionics’ (Sunnyvale, CA) EE De- 
signer III, an integrated CAD/CAE 
package for end-to-end circuit design, 
simulation, PCB layout, and circuit- 
board fabrication, now accommodates 
up to 2M of above-board memory using 
the Lotus/Intel/Microsoft specification. 
The $3995 package also provides for up 
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to 64,000 connection segments and up 
to 64,000 text patterns. 

Videotex Systems’ (Dallas) T-Scan 
software now supports PostScript and 
TIFF output files. Version 2.0 of the 
$199 program, which merges desktop 
publishing with images captured from 
video, also includes command-line oper- 
ation, conversion directly from image 
files without an imaging board, and 
support for Vision Technologies’ Vision 
16 and Truevision’s Targa 16 and Im- 
age Capture boards. 

Cadam (Burbank, CA) has enhanced 
its Interactive Solids Design (ISD) 
solids modeling software to provide im- 
proved parametric design and editing 
capabilities and a number of user inter- 
face improvements. ISD Release 20.3 
runs in conjunction with Cadam Inter- 
active Design Release 20.12 or 20.2 and 
is available for VM/CMS and MVS en- 
vironments. 


FOR INFO ON LOGITECH, CIRCLE 170; 
MAERSK DATA, CIRCLE 171; CAMBRIDGE COM- 
PUTER GRAPHICS, CIRCLE 172; QUARK, CIRCLE 
473; ARIES, CIRCLE 174; B. KNICK, CIRCLE 175; 
DIGITAL ARTS, CIRCLE 176; SUBLOGIC, CIRCLE 
477; BERKELEY SYSTEM DESIGN, CIRCLE 178; 
SOFTWARE PUBLISHING, CIRCLE 179; XEROX, 
CIRCLE 180; FICOR, CIRCLE 184; VISIONICS, 
CIRCLE 182; VIDEOTEX SYSTEMS, CIRCLE 183; 
CADAM, CIRCLE 184. 


ag Landcadd Release 9 


Landcadd Inc. (Franktown, CQ) will 
demonstrate a version of its Profession- 
al Land Planner package that runs 
with AutoCAD Release 9. The $1495 
Landcadd Release 9 ($200 for upgrade) 
consists of four modules: Site Planning 
and Landscape Design, Irrigation De- 
sign, E-Z Estimate, and the Plant Speci- 
fier. All use pull-down menus, includ- 
ing screen icons for all plan-view, 
section-view, and 3D symbols, and 
either decimal or architectural units. 
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aA“&/C AutoScript Design 


AutoScript, to be demonstrated by Pre- 
co Industries (Lenexa, KS), is a new 
package that computerizes design, il- 
lustration, typesetting, pasteup, and 
assembly of composite negatives or 
positives. 

AutoScript works in AutoCAD, al- 
lowing designers to manipulate text 
and graphics with functions such as 
scale, rotate, compress, expand, and 
step and repeat. Users can also create 


COMPUTER GRAPHICS WORLD APRIL 1988 


color separations for output to Post- 
Script-supported laser printers or laser 
imagesetters at 300 to 2540 dpi. 
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ag‘ Project Managers 


Four project-management packages 
can be viewed at Softrak Systems’ (Salt 
Lake City) booth. 

The MicroTrak critical-path method 
scheduling system features schedule 
updating, resource tracking, and 


Your training for a mission can 
mean the difference between 
success and failure, life and 
death. Using real time computer 
graphics equipment for part-task 
training, simulation and mission 
planning can increase your 
chances of winning. 

The FALCON-PC is a PC-AT 
based computer graphics system 
that offers real time 
graphics performance 
with 30,000 polygons 
per second, filling 
polygons at 160 
million pixels per 
second, plus high 
resolution at 


TRAINING. 


reporting capabilities. PlotTrak is a 
schedule-network and Gantt chart- 
plotting system that takes the schedule 
data generated by MicroTrak and, with 
a plotter (or printer for PC-DOS ver- 
sions), creates presentation-quality 
project-management graphics. 

Designed for the IBM PC, MultiGantt 
is a project-management graphics sys- 
tem that works with a variety of 
project-management packages to create 
presentation-quality plotted or printed 
graphics of timeframes. 


1024 x 1024, 256 colors and a 
32-bit, 20 MFLOPS array pro- 
cessor for real time animation. 
Because the FALCON-PC 
Graphics System is PC based, 
you get more for your budget. 
More graphics performance. 
More number crunching power. 
More software toolset assistance 
than ever before. All for less 
than you'd think. 

The FALCON-PC. Real 
time PC based 
graphics performance 
that will give you the 
winning edge. 


CALL OR WRITE: 


XTAR Corporation, 9915C B Business atte: Avenue, San Diego, CA 92 92131 
Tel: (619) 271-4440 ¢ FAX: 619-271-4443 


©) 1988 XTAR Corporation 
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CUSTOM 
X-Y MONITORS 
OFF-THE-SHELF 


X-Y monitors for simu- 
lation, training, ATE, 
CAE/CAD/CAM or 
radar repeating. XKD 
can provide high 
performance XM-300 
series monchrome 
stroke writers in a 
broad range of sizes, 
shapes, and phosphors 
without the usual long 
delivery times required 
for custom projects. 

So if your applica- 
tion requires an X-Y 
monitor with high 
writing speed, fast*set- 
tling time and excellent 
edge focus, and if you 
require special config- 
urations promptly 
without extra charges, 
call Skip McLaughlin 
now at (408) 395-3700. 


© XKD 1987 
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CustomGantt, which doesn’t require 
a separate project-scheduling system, 
lets users create customized Gantt 
charts from raw project data. Versions 
are available for PC-DOS, Unix, and 
Xenix computers. 
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Arris Expanded 


Sigma Design (Englewood, CO) will in- 
troduce and demonstrate two new 
Unix-based software modules recently 
added to its Arris family of A-E-C CAD 
software. Designed for 286-, 386-, and 
32-bit-based engineering workstations, 
the modules start at $2850. 
Furniture, Fixtures, and Equipment 


(FF&E) provides a set of design- 
automation and refinement tools, in- 
cluding onscreen menus, generic furni- 
ture, and equipment libraries, for 
creating facilities layout drawings, 
tracking associated data, and re- 
porting. 

Site Design and Drafting (SD&D) pro- 
vides a set of 2D and 3D design-auto- 
mation and refinement tools for 
creating, modifying, and maintaining 
site plan drawings. SD&D lets users 
create site survey geometry and con- 
tour lines and automatically create 3D 
site models from 2D contour data. 
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Engraving Machine 


Roland DG (Los Angeles) will introduce 
CAMM-2, a compact engraving ma- 
chine that transforms a CAD system 
into a professional-quality engraving 
workstation. By manually setting the 
depth of cut, users can output to the 
CAMM.-2 like they do to their plotter. 
The new engraving machine features 
an 8-by-5%-by-%-inch working area, 
maximum speed of 71 inches per min- 
ute, a resolution of 0.0004 inches per 
step, and standard Centronics parallel 
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We invite you to 
ring Your Own Drawing! 


That's the Nth Engine™ chal- 

lenge. And we'll show you how 
2 second zooms (and no REGENs) will improve 
your PC CAD productivity. There’s no better test. 


So, to 


or Booth 
May 2—5. Call 800/624-7552 for 


or the Nth Engine 
dealer nearest you. 


Booth 
in Chicago, 
tickets, 


Nth Graphics,™ 1807-C W. Braker Lane, Austin, TX 78758 512/832-1944 
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We define 


the market.. 


...for board-level systems. carried more pages of editor- 
Over 100,000 system design written articles on peripheral 
managers and senior engineers boards then any other publication 
rely on COMPUTER DESIGN for in the 97-magazine universe 
the vital information they need to — tracked by Tozier.* 
keep abreast of emerging bus/board- Smart advertisers know that 


level technology. That’s 
because at COMPUTER 
DESIGN, we conduct 
ongoing subscriber 
dialog to hone in on 
our readers’ special 
technical interests so 
we can provide sharp, 
concise editorial cover- 
age in our regular and 
Buyer’s Guide issues. 
For instance, in the 

last 12 months 
COMPUTER DESIGN 


COMPUTER DESIGN 
defines the market 

for bus/board prod- 
ucts and technology. 
That’s why COMPUTER 
DESIGN had 168 pages 
of systems board adver- 
tising for the first 8 
months of 1987, more 
than any other broad- 
based electronics 


| publication.** 
, Take it from our 


advertisers... 


COMPUTER DESIGN’s readers have the power to design you in, design 


you out, or ignore you completely. 


Side, WAS) oe 


CD) ESD CE Ey oe 


2nd Q 1987 Tozier Report for multivendor/ 


multiproduct articles 


168.2 151.3 146.1 87.5 60.9 
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PennWell Data Services 


P.O. Box 417, 119 Russell Street, Littleton, MA 01460 (617) 486-9501 
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The Magazine of System Design and Integration 


wee== Advanced Technology Center 


5711 Slauson Avenue, Suite 238 
Culver City, California 90230 


gee: 
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Products, cont. from p. 120 

and RS-232C serial interfaces. Two sets 
of controlling commands are compati- 
ble with either the company’s CAMM-3 
milling machine or the HP-GL plotter 
protocol. 

The company will also demonstrate 
its GRX series of pen plotters (see 
February issue). 
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Ogivar Portable 


Ogivar Technologies (St. Laurent, Que- 
bec) has entered the US computer mar- 
ket with the System IV, a $4595 port- 
able computer that operates in both 
MS-DOS and OS/2 environments and 
features a 10-inch diagonal gas plasma 
screen with a 640-by-400-pixel display. 
The System IV, which weighs 14 
pounds and measures 13-by-13-by-4 
inches, also features a 10MHz, Intel 
80286 microprocessor; EGA compatibil- 
ity; 640K RAM (expandable to 3M); 
20M hard disk; 720K, 3.5-inch floppy 
drive; one parallel port; and two serial 
ports. Options include a 1OMHz 80287 
math coprocessor, external numeric 
key pad, internal modem, and external 
chassis. 
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a“&</< Numonics Products 


Numonics (Montgomeryville, PA) will 
introduce the Model 2207, a high- 
resolution digitizing tablet compatible 
with PC and Macintosh software. 
The company will also exhibit the 
Model 7191, an eight-pen, A- to E-size 
plotter with dual processors and a 500K 
buffer. Additional features include a 
25-ips speed, 0.00025-inch resolution, 
and 0.002-inch repeatability. 
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Aa“</< Mapping on Sun 


Wild Heerbrugg Systems (Englewood, 
CO) has joined Sun Microsystems’ Mar- 
keting Assistance Program (MAP) to 
sell its System 9 Geographic Informa- 
tion System. System 9, which will be in- 


troduced at A/E/C Systems ’88, runs on 
Sun-3 workstations, with plans to sup- 
port the Sun-4 family in the near 
future. 

According to a spokesperson at Wild 
Heerbrugg, System 9 opens up new op- 
portunities to install Sun workstations 
into customers’ mapping environ- 
ments. System 9 incorporates a rela- 
tional database, topological structuring 
of map features, a spatial query facili- 
ty, and a continuous map schema. 
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a“/c GeoVue Perspective 


Version 1.3 of GeoCAD’s (Pound Ridge, 
NY) GeoVue perspective software for 
architectural applications in AutoCAD 
will be demonstrated at A/E/C Systems 
88. Available as an add-on to the com- 
pany’s GeoCAD Architectural Applica- 
tion or as an enhancement to 
AutoCAD, GeoVue 1.3 processes plans 
and elevations into perspective views 
more than 10 times faster than original 
versions of the software, says the 
company. 

The $395 package generates one- and 
two-point perspectives by processing 
2D elevations and plans created in any 
version of AutoCAD. After processing, 
the perspective line drawings can then 
be edited, saved, or plotted just like any 
other AutoCAD drawing. 
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a“ AutoCAD for Adage 


Adage Inc. (Billerica, MA) will demon- 
strate a driver that allows its PG90 
Model 10 graphics display board torun 
AutoCAD Release 9 applications. 
Created and marketed by Micron/ 
Green (Gainesville, FL), the new driver 
provides AutoShade and several image- 
editing capabilities such as screen cap- 
ture and restore, cut and paste, draw 
and fill, airbrush, interactive color edit- 
ing, and output to the Matrix film 
recorder. 
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a&/ AutoCAD Modules 


Applications Development (Metairie, 
LA), a developer of AutoCAD third- 
party software, will demonstrate its 
Pro-Series software modules at A/E/C 
Systems ’88. The Pro-Series consists of 
modules for scaled piping drawings, 
piping isometrics, P&IDs, electrical di- 
agrams, structural steel, and equip- 
ment arrangement drawings. 
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a“”/< Estimating Costs 


Industry Specific Software (ISS, Green- 
ville, SC) will demonstrate a computer- 
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ized material and labor-estimating 
system that lets users in the construc- 
tion field complete material and labor 
takeoffs from blueprints. 

The package, called Sticks & Bricks, 
handles material and labor takeoffs by 
assembly, item, or previous job, and 
identifies exact quantities, sizes, and 
grades of lumber rather than by board 
feet only. 
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a“/c Enghouse Engine 


The Enghouse System is an integrated 
graphics engine used for building facil- 
ities management systems. According 
to product manufacturer Enghouse 
Systems Ltd. (Markham, Ontario), the 
system is being used by the American 
Public Power Assoc. to meet the map- 
ping needs of its membership for power 
distribution lines, by Bell Canada to 
create its work order for building new 
cable networks, and by others for water 
and sewer design and management. 
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aA“ Also of Note 


The following companies, whose new 
products have been covered in this sec- 
tion in recent issues of CGW, will also 
be exhibiting at A/E/C Systems ’88: 
Kontron Electronics (October 1987 
issue) will demonstrate the 7000CB 
AT-based graphics controller; Houston 
Instrument (December 1987 issue) 
will demonstrate its DMP-60 series 
drafting plotters; Versatec (February 
issue) will exhibit its 8500 series of elec- 
trostatic monochrome plotting systems; 
Evolution Computing (March issue) 
will demonstrate its XP Toolkit inter- 
face to FastCAD 1.20; MCAE (Septem- 
ber 1987 issue) will demonstrate In- 
ertia, an engineering mechanics design 
toolkit; Synthesis (February issue) will 
demonstrate version 3.0 of its Synthe- 
sis design automation software; Ver- 
sacad (October 1987 issue) will 
demonstrate its VersaCAD/Macintosh 
Edition CADD software; CalComp 
(February issue) will demonstrate its 
Artisan Model 1023 pen plotter; Fujit- 
su America (August 1987 issue) will 
demonstrate Elm, a graphics-based 
finite-element analysis package for 
structural engineers; Schlumberger 
Technologies (March issue) will 
demonstrate its 1800 Series of pen plot- 
ters; and Mutoh America (March 
issue) will demonstrate its F-Series of 
online plotters and the iP-500A per- 
sonal plotter. 


FOR INFO ON KONTRON ELECTRONICS, CIRCLE 
497; Hi, CIRCLE 198; VERSATEC, CIRCLE 199; 
EVOLUTION COMPUTING, CIRCLE 200; MCAE, 
CIRCLE 201; SYNTHESIS, CIRCLE 202; VERSACAD, 
CIRCLE 203; CALCOMP, CIRCLE 204; FUJITSU, 
CIRCLE 205; SCHLUMBERGER, CIRCLE 206; 
MUTOH, CIRCLE 207. 
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MARKETING 
PROFESSIONALS 


Environmental Systems Research Institute, the 
world leader in Geographic Information Systems 
Technology, is demonstrating consistant growth 
within the GIS industry and is currently looking for 
Marketing Professionals to join its staff in Redlands, 


Positions newly created and now open include: 


e PC Marketing Support Manager 
e Marketing Representatives 

e Distributor Coordinator 

¢ Proposal Writers 

e Trainers 


If you have training and/or experience in mini/PC 
based Geographic Information Systems and a 
Bachelors and/or Masters degree in an appropriate 
technical field and would like to join the world leader 
in GIS technology, send your resume with salary his- 
tory and references to: ESRI, Attn: Mr. Becker, 
Dept. MP, 380 New York Street, Redlands, CA 
92373. We are an equal opportunity / affirmative ac- 
tion employer. M/F/H/V. 


ESRI Environmental 
| Systems 
Research 
Institute 
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TRANSLATION ! 


INTERGRAPH/AutoCAD translation made easy with the #1 choice. 
ACI is proven to be the most accurate translator. Provides two- 
way, direct conversion between AutoCAD DXF and Intergraph 
binary design files. ACI performs complete block/cell translations 
with cell library creation. ACI automatically maintains layers/ 
levels, linetypes, widths, colors, text fonts, and justifications, and 
drawing units. Also includes batch capability for unattended 
processing. 


CONNECTION ! 


VAX BACKUP tapes can be read directly onto your PC with 
VTAPE. VTAPE is the only complete hardware/software solution 
for 9-Track magnetic tape exchange with VAX systems. Also 
allows you to read and write VAX COPY tapes, perform PC 
hard disk backups with complete file selectivity, and display tape 
contents. 


preaean) ‘cq 555 Sparkman Drive, Suite 652 
er peeciaion Huntsville, AL 35816 
a rapNnics (205) 837-7710 

Inc. A/E/C SYSTEMS '88 - Booth 522 
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ORDERING INFORMATION 


YES! Please send me ____ copies of CG88, the 1988 COMPUTER GRAPHICS WORLD Buyers Guide, 
for $80.00 (domestic) plus sales tax, postage and handling; $100.00 (export) includes handling and shipping. 


ons elite hl bs fe wo ee ee 


Credit card orders and Purchase Orders: Handling and shipping costs will be added. Export Orders: Export 
prices include normal shipping and handling. Export orders must be paid in U.S. dollars drawn against a U.S. 
bank. AL, CA, CT, KS, MA, MD, NJ, NY, OH, OK, PA, TX, and D.C. residents add tax. 


NAME TITLE 


COMPANY 


ADDRESS (No PO. Boxes) 


CITY STATE ZIP | COUNTRY POSTAL CODE 


pas) 
TELEPHONE TELEX 


[} Check or Money Order enclosed. Prepaid Orders: Add our 
minimum charge of $3.50 handling/shipping. 
[} Bill my company PO. Mail to: PennWell Publishing 


(J Visa [] American Express (] Mastercard P. O. Box 21288 
Tulsa, Oklahoma 74101-9990 


© 
; EF For faster service on charge orders call: = 
ACCOUNT NUMBER lude all 
(include all digits) EXP. DATE (918) 831-9421 ce 
SIGNATURE TELEX 211012 3 


FAX (918) 831-9497 


NOTE: Shipment will be made upon receipt of payment. CIRCLE 64 ON INFORMATION CARD 


April 


21-23 American Institute 
for Design and Drafting 
(AIDD) conference spon- 
sored by AIDD; held in San 
Jose, CA. Contact: AIDD, 
966 Hungerford Dr., Suite 
10B, Rockville, MD 20850; 
301/294-8712. 


23 Macintosh Computer 
Graphics in Journalism 
seminar sponsored by Suite 
3D; held in San Francisco. 
Contact: Suite 3D, 329 
Bryant St., San Francisco, 
CA 94107; 415/882-7063. 


May 


2-3 Color Copying con- 
ference sponsored by Data- 
quest; held in Cambridge, 
MA. Contact: Cecilia Denny, 
PR Administrator, Data- 
quest Inc., 1290 Ridder Park 
Dr., San Jose, CA 95131- 
2398; 408/437-8000. 


2-5 A/E/C Systems ’88 


HIGHEST 


QUALITY 


8 x 10 
COLOR PRINTS 
AS LOW AS 


$1.05 ea. 


(In Quantity) 


sponsored by A/E/C Sys- 
tems; held in Chicago. Con- 
tact: Sharon Price, A/E/C 
Systems ’88, POB 11318, 
Newington, CT 06111; 800/ 
451-1196. 


2-5 AutoCAD Expo ’88 
sponsored by Autodesk Inc.; 
held in Chicago. Contact: 
Autodesk Inc., 2320 Marin- 
ship Way, Sausalito, CA 
94965; 415/331-8093. 


3 Research Symposium: 
Computers in Design— 
Emerging Research Direc- 
tions sponsored by Graphic 
Systems Inc.; held in Chica- 
go. Contact: Lou Savarino, 
Graphic Systems Inc., 180 
Franklin St., Cambridge, 
MA 02139; 617/492-1148. 


3-6 CASExpo-Spring 
(Computer Aided Software 
Engineering) sponsored by 
CASExpo; held in Dallas. 


FULL COLOR 
PRINTS 


From Your 
Computer Graphic 
Files 


M24 hour access via modem 
All film processing and printing done on premises 


HM 35mm slides as low as $6.95 per slide 


FOR FREE INFORMATION PACKAGE —--— 


our 1-800-DIAL420 


IN NEW YORK CITY 
(212) 725-5200 


Established 1946 


COLOR SERVICE, IAC. 


220 EAST 23rd STREET, NEW YORK, N.Y. 10010 
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Contact: CASExpo-Spring 
Coordinator, 3825-1 S. 
George Mason Dr., Falls 
Church, VA 22041; 703/845- 
1657. 


9-42 Comdex/Spring ’88 
sponsored by the Interface 
Group Inc.; held in Atlanta. 
Contact: The Interface 
Group Inc., 300 First Ave., 
Needham, MA 02194; 617/ 
449-6600. 


9-13 Solids Modeling 
course sponsored by Univ. of 
Southern California; held in 
Los Angeles. Contact: Ms. 
Kusum Shori, Computer 
Science Dept., Univ. of 
Southern California, Los 
Angeles, CA 90089-0782; 
213/743-8437. 


44 Electronic Publishing 
day sponsored by Epocenter 
and the American Society of 
Quality Control; held in Dal- 


las. Contact: Infomart, 1950 
Stemmons Freeway, Admin- 
istrative Offices, Suite 6038, 
Dallas, TX 75207; 214/746- 
3500. 


15-19 CHI’88 conference 
on human factors in comput- 
ing systems sponsored by 
the Assoc. for Computing 
Machinery’s Special In- 
terest Group on Computer 
and Human Interaction, and 
others; held in Washington, 
DC. Contact: ACM Confer- 
ence Coordinator, 11 W. 
42nd St., New York, NY 
10036; 212/869-7440. 


15-20 Int’l. Conference on 
Supercomputing sponsored 
by the Int’l. Supercomput- 
ing Institute Inc.; held in 
Boston. Contact: Int’l. Su- 
percomputing Institute Inc., 
3000 34th St. South, Suite 
B-309, St. Petersburg, FL 
33711; 813/866-2694. 


18-20 1988 Hard Copy 
Supplies conference sponsor- 
ed by CAP Int’l.; held in 
Boston. Contact: Martha 


The Zericon ON 


Model 3600-D Plotter 


Astounding price and 


Zericon dares to compare value 
— a full ne less than our 
nearest competitor 
ASomaaeiltgies & _ ates with all 
oy oa CAD s oftware supporting 


i its class. 

* Repeatabi lity: oot inc che ures you 
of drawing quality y yo ro 

* Unique: X&Ya cating allow 

to calibrate to 1 pa art i n 10,000 ie “7 
for applications cale cal. 
* Vacuum paper te ‘ld me wn assures 
perfect registration. 
tie prensa Circles: Suitable 
fe) 


hay NOW AND WE'LL SEND 
OU A FREE SAMPLE PLOT. 
45 490-8380 


Dealer iries invited. 


ZERICON 


apse for: ‘ ‘ , 


Stevenson Business Sal 
Box 1669 
Fremont, CA 94538 


DM/PL is a trademark of Houston Instrument 
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Johnson, CAP Int’l., One 
Snow Rd., Marshfield, MA 
02050; 617/837-1341. 


18-20 Thermal Printing 
conference sponsored by the 
Institute for Graphic Com- 
munication (IGC); held in 
Amsterdam, Holland. Con- 
tact: IGC, 375 Common- 
wealth Ave., Boston, MA 
02115; 617/267-9425. 


24 Factory Floor Graphics 
briefing sponsored by the 
National Computer Graph- 
ics Assoc. (NCGA); held in 
Pittsburgh. Contact: NCGA, 
2722 Merrilee Dr., Suite 
200, Fairfax, VA 22031; 
800/625-NCGA. In VA, 703/ 
698-9600. 


26 California Computer & 
Graphics show sponsored by 
Norm De Nardi Enterprises; 
held in Palo Alto. Contact: 
Norm De Nardi Enterprises, 
289 S. San Antonio Rd., 
Suite 204, Los Altos, CA 
94022; 415/941-8440. 


St 


June 


6-8 Computer Graphics 
for Design/Spring ’88 confer- 
ence sponsored by Pratt 
Center for Computer Graph- 
ics in Design; held in New 
York. Contact: Pratt Center 
for Computer Graphics in 
Design, 45 Stephenson Ter- 
race, Briarcliff Manor, NY 
10501; 914/741-2850. 


6-8 Expert Communica- 
tions ’°88—AI in Electronic 
Publishing sponsored by 
Graphic Communications 
Assoc.; held in San Jose, CA. 
Contact: Marion Elledge, 
Program Manager/Informa- 
tion Technologies, Graphic 
Communications Assoc., 
1730 N. Lynn St., Suite 604, 
Arlington, VA 22209-2085; 
703/841-8160. 


12-15 Design Automation 
Conference (DAC) sponsored 
by the Computer Society of 
IEEE and the Assoc. for 
Computing Machinery; held 
in Anaheim. Contact: DAC, 
7490 Clubhouse Rd., Suite 


102, Boulder, CO 
303/530-4333. 


80301; 


13-15 Display Termi- 
nals/Graphics Imaging con- 
ference sponsored by Data- 
quest; held in Monterey, CA. 
Contact: Cecilia Denny, PR 
Administrator, Dataquest 
Inc., 1290 Ridder Park Dr., 
San Jose, CA 95131-2398; 
408/437-8000. 


23-25 Typex conference 
sponsored by TypeWorld; 
held in Orlando, FL. Con- 
tact: TypeWorld, POB 170, 
Salem, NH 03079; 603/898- 
2822. 
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Reprints for Sale 


ene Graphics in Animation.......... $5.00 
(24 pages) From engineering to special : 
ffects for film makers 


| mputer Graphics Market Outlook (8 pgs). . . $3.50 
Hard Copy Buyers Guide (40 pages)........ $9.50 
Le Graphics Microtest Reports............... $5.00 


(24 pages) Annual Review of Richard 


— Loa s PC Product evaluations 
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| RETURN ORDER TO: Pat Pizza 


COMPUTER GRAPHICS WORLD, P.O. BOX 1112, LITTLETON, MA 01460 TEL: 617-486-9501 


Zip 


6. Applications of Computer Graphics : . $5 


CALL FOR PAPERS 


@® Int'l. Art Competition 
(IAC) held in Eastchester, 
NY, August 4-25. Entries 
must be received by May 26. 
Contact: Elizabeth Junior, 
IAC, Dept. PRR, POB 245, 
Eastchester, NY 10709; 
914/699-0969. 


@ SIGGRAPH ’88 Film and 
Video Show held in Atlanta, 
GA, August 1-5. Entries 
must be received by May 27. 
Contact: Amie Slate, SIG- 
GRAPH ’88 Film and Video 
Show Chair, Cubicomp, 
21325 Cabot Blvd., Hay- 
ward, CA 94545; 415/887- 
1300. 


Computer Graphics World 
welcomes news of comput- 
er-graphics related events. 
Send complete _ infor- 


mation for review at least 


ten weeks prior fo issue 
month to: Graphics Events, 
Computer Graphics World, 
POB 1112, Littleton, MA 
01460. 


(24 pages) Cross selection of the varied applications - 


using Computer graphics 


7, Electronic Publishing & Computer Graphics. . $9.50 
(36 pages) Fast growing market is more 


than “desk top” 


8. Business/Presentation Graphics 


(16 pages) Key guidelines including 
service center vs in-house production 


9. Computer Graphics in Automated Mapping 
and Geographical Information Systems 


(44600ces............ 
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WORLD Sales Offices 


NEW ENGLAND, EASTERN CANADA 

Alan D. Ventura, Regional Manager 

119 Russell St. P.O. Box 1142 

Littleton, MA 01460 

(617) 486-9501 Telex: 883436 ELN: 626494090 


MID-ATLANTIC & SOUTHEAST 
lan Ross, Regional Manager 
17 Randolph Ave., Suite 300 
Franklin Square, NY 11040 
(516) 326-7629 


MIDWEST, WESTERN CANADA 
Phil Davis, Sales Director 
O'Hare East Office Building 
9501 West Devon, Suite 203 
Rosemont, IL 60018 

(312) 696-4350 


NORTHERN CALIFORNIA, NORTHWEST 
John Sly, Regional Manager 

Bill Cooper 

Boris & Sly Associates 

4000 Elwell Court, Suite 234 

Palo Alto, CA 94303 

(415) 965-4334 


SOUTHERN CALIFORNIA 

Tom Boris, Regional Manager 
Greg Cruse 

2082 S.E. Bristol, Suite 216 

Santa Ana, CA 92707 

(714) 756-0681 FAX: (714) 756-0621 


SOUTHWEST 

Eric Jeter, Regional Manager 
1200 S. Post Oak Bivd., Suite 106 
Houston, TX 77056 

(713) 621-9720 


LONDON 
David Betham-Rogers 


David T. Round 

PennWell House 

39 George St. 

Richmond Upon Thames 

Surrey TW9 14HY ENGLAND 

TEL: 01 948 7866 TLX: 851919775 PENWEL G 


PARIS 

Daniel Bernard Prominter 

247 Rue St. Jacques 

75005 Paris FRANCE 

TEL: (1) 43545535 FAX: 33 1 47075904 


TLX: 842214235F MISIVZ Attn: Missitex: PENNWELL 


MUNICH 

Johann Bylek 

Verlagsburo Bylek 
Stockaeckerring 63 

D-8011 Kirchheim/Muenchen 
Federal Republic of Germany 
TEL: (089) 903 88 06 

Telex: 529355 vbbd 


MILAN 

Luigi Rancati 

Rancati Advertising 

Milano San Felice Torre 5 

20090 Segrate ITALY 

TEL: (39) 27531445 TLX: 843328601 RANCAD | 


TOKYO 

Sumio Oka 

Int'l Media Reps., Ltd. 

2-29, Toronomon-Chome 

Minato-ku, Tokyo 105 JAPAN 

TEL: 3-502-3806 

TLX: 781J22633 MEDIAREP FAX: 03 594 2530 


SINGAPORE 

Stephen Marcopoto 

Seavex, Ltd. 

400 Orchard Rd. #40-01 
Singapore 0923 

Republic of Singapore 

TEL: 734-9790 TLX: 35539 SEAVEX RS 
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STUDIO 7 


e User’s Guides 


e Product Descriptions 
¢ Consulting 


Contact: Richard McGrath 
Operations Manager 
(415) 595-8401 (415) 956-6097 


Studio 7 Technical Documentation 
2640 Melendy Dr., San Carlos, CA 94070 
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“THE MURAL PLOTTER 
$2,495.00 


¢D SIZE (Actual Plot Area 25”x34”) 
eWALL MOUNT (Standard Equipment) 
¢HPGL COMPATIBLE (HP 7475) 
®RS232C (Standard Serial Interface) 
eCALL FOR MORE INFORMATION: 
(413) 534-4400 


United Innovations 
Crossroads Industrial Park, Holyoke, MA 01040 
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PC CADD: 
A Buyer's Guide 1988 


In this most recent edition of the bi- 
annual report, Dan Smith and Eric 
Teicholz review 20 leading PC CADD 
systems. Some of the systems 
reviewed are: AutoCAD from Auto- 
desk, ARRIS from Sigma Design, 
CADwrite from IBM, CADVANCE 
from ISICAD, DataCad from Micro- 
tecture, Drawbase from Skok, Per- 
sonal Architecture from Computer- 
vision, and VersaCAD Design from 
VersaCAD Corp. The report in- 
cludes an analysis of each system's 
capabilities. Price $95. 


Featuring 


products, 
employment opportunities, 
services, systems 
& software. 


PEAC 


/} \\ FAMILY OF SOFTWARE 
ALN PRODUCTS 


SCHEMATIC DESIGN 

TWO DIMENSIONAL DRAFTING 
SPACE PLANNING 

STRATEGIC PLANNING 

SPACE ALLOCATION AND 
PROJECTIONS 

RESOURCE ANALYSIS 


AUTOMATIC AREA CALCULATION 


LEASE MANAGEMENT 


DECISION GRAPHICS INC. 
2 WESTBORO BUSINESS PK. 
WESTBOROUGH. MA 01581 
Decision Graphics 


IN ASSOCIATION WITH 
DECISION GRAPHICS UK LTD. 
CRAWLEY. ENGLAND 
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CAFM 1988 
Systems and Strategies 


This three-report series written by 
noted facility management auto- 
mation consultant Michael Sena 
provides complete and practical 
information oncurrently available 
computer-aided facility manage- 
ment systems. The series includes A 
Managers Guide to Facility Plan- 
ning and Management Automa- 
tion, 1988 CAD/FM Systems Review, 
and Using Personal Computers in 
Facility Planning and Management. 
Topics include ways to analyze 
CAFM needs, how to cost-justify an 
investment in CAFM systems. Price 
$225. 
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Graphics Terminals and Workstations: 
A Study Report on 
the Changing Face of Graphics 


e Graphics Workstations and Terminals 
market $1.8 billion in 1986, will exceed 
$2.5 billion in 1991 

e Higher unit volumes forecast, con- 
tinued price attrition 

e Average Workstation price falling to 
$15,000 and Terminals to $9,000 

e PC's and high end Workstations to 
grow at the expense of Graphics Ter- 
minals 

For information on how to order call or 
write: 


INTERNATIONAL 
TECHNOLOGY 
MARKETING, INC. 


120 CEDAR STREET 
WELLESLEY HILLS, MA 02181 
(617) 237-2089 
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PLOTTER/PRINTER BUFFERS 
IEEE-488 or RS-232 Interfaces 


YOU DON’T HAVE TO WASTE TIME WAITING 
ON SLOW PLOTS OR PRINTOUTS! 

Simply connect a MicroPlot buffer between 
your computer and plotter or printer. You save 
time—hours of time if you’re working with 
complex plots. 


¢ Multiple copy & plot queuing ® Built-in Self test 
e Field Upgradeable ¢ One Year Warranty 
256K $995 512K $1245 1Mb$1645 2Mb $2245 


INTELLIGENT INTERFACES INC. 
PO. Box 1486 
Stone Mountain, GA 30086-1486 
1-800-842-0888 
In Georgia (404) 381-9891 
Telex: 9102502628 INTELLIGENT UD 
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The GSI Report 
on Facility Planning and 
Management 


The GSI Report is a newsletter that 
provides corporate and facility 
designers, planners, and managers 
with a monthly analysis of the latest 
system and software, developing 
technology, effective system imple- 
mentation and management 
strategies. Price $115. 


To order any of these publications, 
contact: 

Hope Mascott 

Computer Graphics World 

119 Russell Street 

Littleton, MA 01460 

1-800-458-0011 

Mastercard and Visa accepted. 
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CADICAM, CAE| 
Buyers’ Guide 


DIRECT CAD Software Licenses 
DATABASE and 
CONVERSION Conversion Services 


Anvil 4000/5000 


Applicon 860 
Applicon 870 
Applicon 880 
AutoCAD DWG 
AutoCAD DXF 
Auto-trol GS/1000 
Auto-trol S/5000 
Auto-trol S/7000 


CADKEY 
Calma DDM 
Calma GDSIl 
CATIA 


USA/Canada: 
OCTAL, Inc. 
28280 Franklin Rd. 
Southfield, MI 48034 
Tel: (313) 356-8080 
Fax: (313) 356-8888 


Europe/Middle East: 
Octal GmbH 
Lyoner StraBe 44-48 


D-6000 Frankfurt/Main 71 


West Germany 
Tel: 49(69) 6664293 


CIF Fax: 49(69) 6668152 
CIS Medusa 

Computervision CADDS2 World HQ: 
Computervision CADDS3 Octal, Inc. 
Computervision CADDS4/4X 450 Middlefield Rd. 
Intergraph IGDS 
McDonnell Douglas GDS 
McDonnell Douglas UGII 


Tel: (415) 962-8080 
Fax: (415) 962-8888 


Prime Medusa TIx: 172933 


octal 


Racal-Redac Visula 


DEALERS INVITED 
CIRCLE 106 ON INFORMATION CARD 


CONVERT HI-RES GRAPHICS 
DISPLAYS TO VIDEOTAPE 
IN REAL TIME WITH 
PDS VIDEO SCAN CONVERTER 


Your color graphics display can 
be converted to standard NISC 
video format for videotaping or 
input to standard monitors or 
projectors. 


It will convert Tektronix, Apollo, HP 
Ramtek, Chromatics, Prime, IBM, 
Silicon Graphics, Megatek, 
Intergraph, Raster Tech, DG, DEC 
and other terminals. 


SALES AND RENTALS 


PDS VIDEO TECHNOLOGY, INC. 
1152 Santa Barbara Street 
San Diego, CA 92107 
Tel. 649/222-7900 


CIRCLE 109 ON INFORMATION CARD 


COMPUTER 


Use Graphics Showcase to: 


Mountain View, CA 94043 


Vee > a 


Generic contouring utility — text input 


from spreadsheets, DB’s, AutoCAD, etc. 


Fast: 700 control points per minute 
(8MHz AT), 10,000 control points max. 
DXF output — universal compatibility. 


Priced right: $499 
SCHREIBER INSTRUMENTS 
7250 Eastmoor Dr #226 

Denver, CO 80237 

(303) 759-1024 
CIRCLE 107 ON INFORMATION CARD 


COMPUTER IMAGING 


From the following Software 
w@ Lotus Freelance Plus™ 


jution : : 
Beet w Harvard Presentation Graphics™ 


SERVICES. AS LOW AS 
w Color Negatives 
w Color Prints 
w= Color & BAW 
* Thermal Prints 
* Overheads 
w Transparencies 


We can accept your files via 
modem and ship overnite to any 
location. 


CALL TODAY! 
1-BOO-DIAL 420 
INNYS 212-725-5200 
JARK MART) 220 EAST 23rd STREET, 

NEW YORK, N.Y. 10010 
PROFESSIONAL COLOR LAB SINCE 1946 


Lotus Freelance Plus is a Trademark of Lotus Development Corporation * Zenographics is a Trademark of Zenographics 
Trademark of Business & Professional Software. Incorporated ¢ Harvard Presentation 
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w Zenographics™ # 35 mm Express™ 


$278 


Call Cindy Wade 
(617) 354-2339 
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The A:-G-A-Demy 
provides CAD services for 
beginning, intermediate and 
advanced CAD profession- 
als. On-site training is 
provided for MS-DOS, Auto- 
CAD, A/E/C, and AutoLISP 
or scheduled classes in our 
Sausalito lab. For more 
information contact The 
ACADemy 
(415) 331-9466 


™™ 
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GRAPHICS SHOWCASE is the ideal 


low-cost solution for generating high-quality sales leads 
from over 100,000 industry professionals. 


Please send camera-ready logo and 60 


words of copy. We'll do the rest. 


e introduce a new product 


e test a market 


e promote a bulletin 


e announce an employment 


opportunity. 
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For rates and information, contact: 


Shari Hasche 


Computer Graphics World 


119 Russell Street 


P.O. Box 1112 


Littleton, MA 01460-0712 


1-800-225-0556, in MA (617) 486-9501 
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The Integrating 


Powers of CADD 


Today's systems bridge the gap between 
architectural design and construction 


By Cliff Gauntlet 


S an ever-increasing num- 
A ber of architects have dis- 

covered, the benefits of 
using CADD in the design phase 
are formidable. The construction 
industry, however, has not been as 
fast to adopt the technology. At 
most, those construction firms 
which have bought CADD systems, 
use the packages in a very limited 
capacity for generating contract 
documents. 


True Integration 

From a technological standpoint, 
expanding the use of CADD in to- 
day’s construction industry is en- 
tirely feasible and cost effective. 
However, the benefits may not be 
immediately apparent. As a result, 
many construction firms have a 
seemingly difficult time justifying 
the cost of acquiring CADD 
systems. 

In addition to the general bene- 
fits CADD provides—the flexibility 
of digital data and the increased 
productivity, to name just a few— 
the technology can integrate the 
entire design and construction pro- 
cess. After the architects design the 
buildings on its CADD systems, the 
drawings could be sent over to the 
construction firm. The construction 
company could plot drawings on 
their CADD systems and run a 


Technology Research for Autodesk Inc. 
(Sausalito, CA). 
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variety of administrative and anal- 
ysis programs with the data. 

Integrating the design and con- 
struction processes would certain- 
ly change the way architects and 
contractors work. Developing more 
tools that interact with CADD sys- 
tems used for design and construc- 
tion will create a new, closely knit 
A-E-C community that will benefit 
both A-E-C professionals and their 
customers. 

Before true integration can occur, 
however, the A-E-C industry must 
address these problems: 


Inconsistent Terminology— 
A-E-C professionals use terminolo- 
gy that varies depending on the 
segment of the A-E-C industry in 
which they work. A common lan- 
guage is a prerequisite to an in- 
tegrated working environment. If 
architects and contractors speak in 
the same language, there will be 
less room for errors and misunder- 
standings. 

Connectivity—CADD packages 
should be able to access the many 
volumes of digital data created 
by office automation software. 
Connectivity to word processors, 
spreadsheets, and database man- 
agement systems are vital both 
for the administration and opera- 
tion of existing facilities and for 
the design and construction of 
new ones. 

Legal Responsibility—The in- 
dustry has not yet satisfactorily ad- 
dressed the issue of liability for the 
correctness and completeness of 


computer-generated data. Legal re- 
lationships among professionals in 
the A-E-C industry and between 
them and their clients are complex. 
In addition, these relationships 
change constantly to accommodate 
the benefits and obligations of new 
technologies. 

We need a universally accept- 
able, computer-age equivalent to 
sealed drawings, leading to the 
industry-wide acceptance of digital 
information as a fulfillment of con- 
tractual obligations. Developing 
standards for the form and delivery 
of this digital information will fur- 
ther the creation of an integrated 
working environment for A-E-C 
professionals. 


Proponents of CADD will attest 
to its cost effectiveness. Still, 
CADD vendors need to improve 
their goods and services in the com- 
ing years to increase that cost-effec- 
tiveness. They can also make the 
benefits of their products more 
obvious to A-E-C professionals who 
have hesitated to use CADD tech- 
nology in the past. 


Bridging the Gap 

Integrating the working environ- 
ments of A-E-C professionals is not 
only achievable but highly cost- 
effective. But it requires the coordi- 
nated efforts of software and hard- 
ware vendors, as well as the will- 
ingness of A-E-C professionals 
themselves to investigate new tech- 
nologies. In the end, the euaes — 
be well worth the effort. CGW 
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NINE REASONS TO PICK A PEPPER. 


Integrated Series. Each member of 

our PEPPER” PC graphics board family * 
targets a well defined market at unmatched 
value. The PEPPER SGT™ squarely hits main- 
stream business, PEPPER 1600” resolves 
desktop publishing, and PEPPER Pro1280" is 
the uncompromising high-definition CAD tool. 
Offices may pool all three, as every PEPPER 
works from the same common software base. 


Multi-Processor Technology. Number 

Nine again advances PC graphics, com- 
bining TI’s 34010 and Intel’s 82786 graphics 
coprocessors in a multiported, memory- 
mapped board architecture.** Intel, TI and the 
host CPU may access display memory simulta- 
neously! Nothing else comes close to this new 
level of multi-tasking performance. 


NNIOS Integration. Each PEPPER has 

NNIOS™ in firmware, the only operating 
system for intelligent graphics processors. 
Instead of adding more layers of software be- 
tween the hardware and you, NW/OS adapts 
PEPPER Ss personality to a distinct graphics 


interface standard. PEPPER becomes a 
Windows; GEM; HALO or CGI graphics card, 
allowing compatible applications to call 
hardware directly! 


Complete Software Base. With NN/OS, 

PEPPERs hit the ground running with 
more applications than any other TI or Intel- 
based graphics card. From popular graphic 
interface standards to Lotus 1-2-3” AutoCAD? 
Harvard Graphics,” and more. 


Single-Monitor Solution. PEPPERs 

are the only display card you'll need 
because they’re IBM* display mode compatible. 
By replacing DOS fonts with our own, you ll 
see a 300% improvement in text sharpness 
without added drivers! 


Abundant Display Memory. PEPPER 

starts with over 1 MB of memory which 
may be expanded by 4 times. Memory may be 
used for display-list processing; or allocated as 
a larger-than-screen drawing area, with instant 
access via hardware pan and scroll. 


Picture Credits: (Clockwise from top) Aldus’ Pagemaker® and Enabling Technologies’ Pro3D™ running under Microsoft’s Windows™; Ray 
Tracing’s Tracer™; Autodesk’s AutoCAD®; MCS’ Anvil 4000™ running under Grafpoint’s 7Graf07™ Tektronix® emulation ; Lotus’ /-2-3° 
with NN/OS window; MAGI’s Excalibur™ running under CG/; Aurora’s /220™; and Aurora’s /75." 


Trademarks: PEPPER, SGT, Prol280, PEPPER 1600, NNIOS, Pioneers in PC Graphics and NUMBER NINE COMPUTER CORP. are all 


trademarks of Number Nine Computer Corp. 


*The PEPPER SGT displays 256 colors at 640 x 480 pixel resolution, and 16 colors at either 800 x 600 or 1280 x 480, all from a 16.7 million 
color palette. The PEPPER 1600 displays 1600 x 1200 monochrome. The PEPPER Pro1280 displays 256 colors at 1280 x 1024. 


**The PEPPER SGT and PEPPER 1600 contain both the TI 34010 and Intel 82786 gsp. The PEPPER Pro1280 contains the TI chip. 


Development Ease. NN/OS is a resolu- 

tion and device independent interface to 
all PEPPER products. More than a set of graphic 
primitives, VN/OS manages memory, bit-maps, 
windowing, display controls, and operating 
system services. And, NN/OS is extensible, pro- 
viding unparalleled flexibility to meet custom 
requirements for a// software development. 


Support Excellence. Five years of PC 

graphics design and manufacturing expe- 
rience goes into each PEPPER. You'll find 
every Number Nine product production-tough 
and backed by a 2 year warranty. 


He J Technology Leadership. In PC graphics, 
few companies have consistently brought 
to market as many innovative and advanced 
products as Number Nine. Features that users 
want for greater productivity in an increasingly 
competitive world. 


For Nine solid reasons and a whole lot more, 
dial 1-800-GET-NINE! 


Number Nine 
Computer Corporation 
725 Concord Avenue, Cambridge, MA 02138 


(617) 492-0999 TELEX 3717799 Number9 UB TELEFAX (617) 864-9329 
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